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NOTICES OF INSECTS 

THAT ARE KNOWN TO FORM THE BASES OF 

FUNGOID PARASITES. 



Various writers since the commencement of the eighteenth 
century* have published from time to time on the existence 
of plants haying attached to them insects in the form of 
roots, and much light has been thrown upon the subject bj 
the discoveries that have taken place during the last few 
years. These, in most instances, have appeared in works, 
the authors of which have more especially described the 
plants, although occasionally the botanical descriptions are 
accompanied with short notices of the habits of the larvsB 
or caterpillars to which the plants are attached. It is in- 
tended in the present paper to refer more particularly to the 
insect-portion of the Entomophy tes, with a view of throwing 
some light on the position they occupy in the System of 
Entomology, and, at the same time, to offer some observa- 
tions, as far as our knowledge will permit, on their habits, 
and thus to endeavour to account for the mode in which 
insects become the bases of the singular parasitical plants 
oriiingi by which they are infested. 

An American author has justly observed, that it is the 
zoologist who ''must decide upon the various kinds of 
animals that bear the vegetable forest or harvest," and it is 
his perfect coincidence in this remark which has induced 
the writer to compile the present confessedly imperfect 
account of the various species of insects which form the 
bases of the parasites, whether in the perfect or imago state, 
or in the pupa or larva stages of their existence. He trusts 
that it may be the means of drawing attention more par- 
ticularly to the subject, and of thereby obtaining the co- 
operation of entomologists and others, who may have the 
opportunity of procuring information on this curious and 
interesting topic. 

Five plates accompany this pamphlet, containing partly 
new figures, and partly copies from those given by other 
writers, which will be sufficient to convey a fair idea of the 
singular appearances presented by these compound aTiimalB 

1 The earliest account of an Entomophyte has been referred to by 
Mr. H. Hull in the Proceedings of the Soyal Society of Van DietnetCe 
Land for 1853, p. 183, who tells us that in the writings of Christian 
Franc. Paulinus, in the ninth century [this writer lived in the end of the 
seventeenth and the beginning of the eighteenth centuries], will be found 
the statement *' that certain trees in the island Sombrero in the East 
Indies have large worms attached to them under ground, in the place of 
roots," Ac. 



and plants to those who may not possess any examples of 
them, and will offer the materials of comparison to those 
who are already partially acquainted with the subject. 

Hampstead, 1858. Oh. B. Or*^- 

It is the intention of the writer to refer to these insects 
according to the position they occupy in the system ; and 
this leads him in the first place to the Order Colsoptsba, 
in which several species of Carahida have been recorded as 
attacked by fungoid parasites. The imago of Carabus hor- 
tensis, which VahP remarked was not only found dead, but 
in a state of decay. To the mouth, thorax, side of the 
sternum, at the joints of the legs, and at the joints of the 
abdomen, were attached a species of Cla/vctria, for which he 
proposed the specific name of setiformis* . Other species of 
this family have been found to be infested during the 
autumnal months with the I^aria eleuteratorum* ; while a 
larva*, probably of a species of Carabus, was discovered on 
the Pyrenees about 2400 feet above the sea, having growing 
on it the Sphdria entomorhiza. 

The larvsB and perfect insects of this family reside beneath 
stones, under the bark of trees, between clods of earth, iu 
decaying vegetables, and in moss growing at the base of 
trees. They undergo their final metamorphoses in the 
autumn ; on the approach of winter they hybemate in moss, 
&c., until the return of spring, when they may be seen 
wandering about paths, Ac, in search of their prey, which 
consists of herbivorous larvae and beetles. 

Three species of the genus Braehinus, viz. B, crepitans, 
B, sclopeta, and B. eaplodeM, have been found by M. Eouget*, 
during spring and autumn, to be infected, while living, on 
the swface of their antennae (PI. I. f. 16), thorax, elytra, 
and legs, with a very curious minute yellow-coloured fungus, 
which has been named Laboulbenia BougetV, M. Eouget 

> NoitwhiH, 8eUk. Skrivt, 1792, 2 band, 2 heft, p. 50. 
' Probably the same as Isaria eleuteratorum P 

* Nees vonEsenb. Syst. 86. t. vii. f. 84 ; Ch. Rob. V^it Faroe, p. 607. 

* Lucas, Ann. Soc. Ent. de France, 1849, vii. p. il. ; Ch. Bob. ViffSi. 
Paras, p. 661. 

* Ann. Soc. Ent. de France, 1847, p. xxxiv. ; 1860, p. 21. t. 3. f. 1. 

7 Mont. & Ch. Bob. Ann. Sci. Nat. 1849, p. 2S8; Ch. Bob. VSffSt. 
Paras, p. 622. t. viii. f. 1, 2, et p. 639. t. x. f. 2. 
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aajs they are obtained on the mountains in the environs of 
Dijon, in dry as well as in low and moist places. 

The habits of these insects are similar to the last ; but 
they usually frequent damp places on the margins of great 
rivers and estuaries. 



M. Bouget has also recorded three species of Staphylinida, 
viz. Gherius olens, Fosderus riparius, and Ophanus brevicoUis, 
as affected by the minute parasite, Lahoulbenia Baugeti^ 
while M. Lebert states that the Qoerius olens is also sub- 
ject to a new disease, that shows itself in spots, in each of 
which fiingi' are to be found, occupying the outer ring or its 
interior. 

These insects reside in damp places on the margins of 
rivers, beneath dead leaves, and under the bark of decaying 
trees. Their food consists of decaying animal and vegetable 
matter, especially fiingi, in which some of the species chiefly 
pass their existence. 



A new species of Oyrinida from the Cascades of Caraccas, 
which has been named Oyrites sericeua (PI. I. f. 17) by 
Gh. Bobin and Laboulb^ne^, has a very minute parasite, 
the Lahoulbenia Ouerini\ attached to the sufface of the 
thorax, between the thorax and abdomen and the margins 
of the elytra. 

This is the only true aquatic insect which has hitherto 
been recorded as having a parasitic fungus attached to it. 
The insects of this family pass their larva and perfect states 
in the water ; but when the larva is about to assume the 
pupa state, it creeps out of the water up the stems of some 
plant that grows on the margin, and then envelopes itself 
in an oval cocoon, which is pointed at each end. 



The larva represented by Dickson may probably belong to 
the Silphidm P ; it is that on which grows the typical example 
of the Sphcma entomorhua^, springing from the pectoral 
portion of the thoracic segments. 

Many of these insects frequent decomposed animal and 
vegetable substances, both in their larva and perfect states. 
Others reside under the bark of trees and in fiingi . 



Several large lamellicom larv» have been recorded by 
various writers' as thus infested, which, from the forma- 
tion of their antenn®, are here placed provisionally in the 
family DynasUdte ; although, irom our imperfect knowledge 
of the pecidiar characters of the various larvs, it is impos- 

» Ch. Rob. VSgit, Partu, p. 636. 

> Paohifltophyton oratiizn, Labert^ Berl. Entom. Zeit 1868, p. 170 ; 
Nosema bombycU, N&geU. 

> Aim, 8oe, EiU. de Framoe, 8 s^. L p. 48. 1 11. f. 1. 

* Ch. Bob. V4gH. Paroi. p. 624. t. ix. £ 1-3, et p. 687. 
s Dickson, Plcmt. Oryptog. Brit. p. 22. t. 3. £ 3 (1785) ; Kirby and 
Spenoe, Inirod, to Ent. iv. p. 20a 

Xylana entomorhiza, Orajfj Nat. Airaog. of Brit. Plants, i p. 611. 
Sphffiria (Cordyoeps) entomorhiza, BerkeL 



sible to afiSx any generic or specific names to them for the 
present. 

These larvflB (PI. I. f. 6, 6, 9, 10) are usually found in 
tropical countries, buried a few inches beneath the surface of 
the soil, which generally consists of leaves, fibres, and roots 
of plants in a state of decomposition, and are especially 
fond of places that are used as potato patches by the in- 
habitants, even on the elevated plateau of the Andes to the 
height of 2400 feet above the sea. They form themselves 
chambers in which they reside, by feeding on the decayed 
vegetable matter that surrounds them. They remain for' 
four or five years in their larva state before they undergo 
their change into the pupa, previous to their final metamor- 
phosis into the perfect insect ; so that it may be easily sup- 
posed that the larvse have ample time to get affected with 
the germ of the fungoid parasite, especially during rainy 
seasons. There can be no doubt that it commences its 
growth internally, as specimens have been met with having 
the fungus just bursting forth from the mouth and other 
parts of the body, " resembling a green pea ;" but the most 
usual place is from the pectoral surface of the thoracic seg- 
ments, and from between the segments and from the 
spiracles of the abdomen, the specimens varying, however, 
much in position, number, and mode of growth. These 
larvffi, from their unwieldy proportions, lie on their side 
within the chamber amidst the decaying vegetable detritus, 
and thus cause the fungus to partake of various contortions 
(PI. I. f. 5), arising from the limited space in which it is 
confined, from its incapability to make its way through the 
vegetable detritus, or from the depth it might be when 
growing. It invariably projects upwards towards the surface 
of the earth, even should it commence its growth from the 
side of the jaw, or of the abdomen, on which the larva lies. 
The larvaB are usually found dead, and sometimes partly 
decayed ; but this latter circumstance may greatly depend 
on the length of time during which they have hun in the 
damp soil after death, their death having been occasioned in 
the first instance by the growth of the parasite. On the 
other hand, it has been recorded by Mr. Mackay', that the 
larva obtained at Maracaibo^ ^' was alive when first found ;" 
and it is added, that '' this is by no means a solitary instance 
in which these vegetable productions have made their ap- 
pearance on living insects." 

Though the larv» of these insects are numerous and 
easily found in some localities, yet it may be remarked that 
periods of several years often elapse before specimens with 
fungi are again discovered, which seems to depend entirely 
on the return of a wet season at certain portions of the year, 

• Kirby and Spenoe, Introd, to Ent. iv. p. 208 ; Westw. Joum, Proe. 
Efd. Soc'm, p.v. pLiv. f.6; Ch. Rob. Til^^^. Para#. p. 664 j Water- 
house, Jowm, Proc. JEwt, Soc. iiL p. xxxri. j Ch. Bob. Veget, Parat. 
p.666; Stevens, Joum. Proc, Ent. Soc. 1853, p. 109 ; Waterhouse, Proc. 
Zool. Soc. 1889, p. 146 ; Leidy, Proc. Acad. Nat. ScL PhUad. 1861, 
p. 236? 

7 Proc. ZooU Soc. 1839, p. 146. 

^ Where it is known to the natives by the name * Projojoy.* See under 
this word in Maunder' a Seient. Treaa. 1848. 
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producing a certain condition of the insect which appears to 
be essential to the development of the fungoid parasites. 

PI. I. f. 9 represents what is probably the joung of the 
same kind of bora, but which does not exhibit the appear- 
ance of haying the body so entirely filled with the thallus 
internally ; yet from the dorsal portion of the thoracic seg- 
ments, where the thallus is spread over the sur&ce, grows a 
long thick fungus of the length of two inches and a quarter, 
haying a somewhat lengthened clavate head^ Another 
example (PI. I. f. 10) consists only of the head and thorax of 
the same kind of larva, but which is not in any way infested 
with thallus; though from the pectoral portion springs a 
lengthened stem of a fungus, which is curiously divided, as 
if cut into two slender branches for about half its length, 
each of the branches being much curved, and furnished with 
an oblong head at the apex. Both these fungoid parasites 
have evidently grown for some part of their length above 
the soil, and they exhibit an entirely different habit from 
any previously described. They were brought by Mr. Velez 
from New Grenada, and are now deposited by him in the 
British Museum. 

Mr. Jeryis has also kindly mentioned that he is acquainted 
with a Searabaus (Dynasteai), apparently in the perfect 
state, which had been found in the hotter parts of New 
Grenada, having a fungoid excrescence^ attached to it. 

It may be here noticed that ''a large kind of brown 
beetle " is recorded by the Eev. Mr. Taylor', under the New 
Zealand name of ' Mumutana,' as abundant '* amongst the 
sand-hills in the vicinity of the sea." This insect, he states, 
is sometimes found "completely filled with the nut-like 
substance, but in no instance has he noticed any plant shoot- 
ing from it." 

Among Melolonthida must be noticed the Mehlontha vuU 
garuy which has been recorded as in a broken and decayed 
state, having the sides of the body and legs infested with 
small round spots of a fungus called Lycogale frag%l%9 by 
Holm\ 

As the four following larvae also form part of the same 
family, their habits may thus be given together under one 
head. Like those of the last-mentioned family, they pass 
the chief portion of their existence in the earth, i. e, from 
the egg-state imtil they are on the point of undergoing the 
metamorphosis into the perfect state. Their larva state 
being much prolonged, they are very destructive to grass 
and other plants that clothe the surface of the soil, by feed- 
ing on their roots, while traversing the burrows which they 
make in search of such food. 

Fougeroux de Bondaroy* has described a larva which most 
probably belongs to Ehysotrogua or Ancylonycha, The para- 

1 It bean a great siimlarity to the Cordyoeps Bayenelii, Berkel. 

> The natiyes gravely aasixred Mr. Jeryis that this excresoenoe woald 
be transformed into, or become, a large tree, called ' Diomato,' a name 
which is applied to a species of Dioep jros remarkable for its hard and 
beantifuUy-yeined wood. 

* Taybr, New Zealand, p. 428. 



site on this larva is represented by the author as growing 
from a broad base of thallus, which is deposited externally 
on the upper side of the larva, in which respect it differs 
from most others that have been recorded. In proof of his 
opinion, he states, that in some specimens which had been 
preserved in spirit of wine, the plant had separated fr^m the 
body of the larya, and exhibited the under surface of the 
basal part of the stem or thallus of the parasite fluted 
(PL I. f. 3), as if occasioned by only lying close to the outer 
surface of the abdominal segments of the insect. This mode 
of separation, however, may have been entirely caused by the 
action of the spirit upon the Entomophyte ; but as the larva 
retains in some measure its perfect form, it may be inferred 
that its interior was previously filled with the thallus ; and 
that, as in other recorded Entomophytes, it was not until 
afber this had taken place that the fungus showed itself ex- 
ternally, as is evidently exhibited in PI. I. f. 1, where it is 
represented bursting forth between two of the dorsal seg- 
ments of the thorax. This manner of growth of the parasite 
may probably be caused by the position of the insect at the 
time it was exhausted by the progress of the thallus inter- 
nally, the point of external growth being the nearest portion 
to the surface of the earth. The latter remark is also ap- 
plicable to the other figures (f. 2, 8, 4), which at the same 
time afford evidence that the plant had grown above the sur- 
face of the soil. It is usual to find only one parasite on each 
larva (PI. I. f. 4), although in some two, and in others even 
three (PL I. f. 2) have been noticed, varying much in length 
and form. It is remarked by the Eev. Mr. Berkeley, that 
the greater part of the fungi represented on pi. 5 of Fouge- 
roux's Memoir belong probably to 8phm*ia entomorhiza*. 

Some larv» described by Mr. Cist in 1824', as found in 
North America, were considered by the late Count Dejean 
to be those of Ancylom/cha puncticollis^, " It is not un- 
usual," says Mr. Cist, " to find a number of the larvae which 
have attached to them vegetable sprouts, in some instances 
3 inches long." These excrescences generally proceed 
from the space " between the head and under part of the 
thorax, and in a few instances from the mouth." He further 
remarks, that in every case where he observed the vegeta- 
tion, " the grub was not only dead, but in a state of decay." 
The sprout arising above the sur&ce of the ground is the 
indication where the animal lies. 

This may be the same larva that is referred to by Mr. 
Mitchell* as ** found in wood-yards, around the stumps of 
dead trees, and often in sward-ground ; in the latter it does 
extensive damage by devouring the roots of grass and of 
plants that fall in its way." The fungus at times appears in 
many places, rising to the height of several inches above the 
surface of the earth. 

* Ada Hafk, 1781, L p. . t. . f. 

» Mim. de VAcad. Soy, dee Sci, 1769, p. 467. t. 6. f. 1-9. 

^ Lond. Joum, of Bot ii. p. 207. 

7 SUUm. Amer. Joum. viii. p. 270. pL if. 

» Dej. Cat. dee CoUop. p. 177. 

* Sillim, Amer. Joum. xii. p. 26. 
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Similar kinds of larv» are also found in South Carolina 
during the spring and summer months. But their parasites' 
differ entirely from those usually found on this kind of 
insect, both in their manner of growth and general appear- 
ance. They are composed of a long and somewhat thick 
stem with a lengthened and subdavate head, and plainly 
evidence that part of the fungus had been exposed aboye 
the surface of the yegetable detritus. 

Some larv» were discovered near Sta F6 de Bogota by the 
late Mr. Stevens, which may possibly belong to the genus 
Ancyhnycha, but certainly to a smaller species than those 
just noticed. These larvie bear a great similarity to those 
mentioned by Mr. Cist, and, like them, the parasite invariably 
arises from beneath the head and the prothoraz ; in one spe- 
cimen it has just made its appearance (PL I. f. 7), in another 
it is about 2 inches long, while in a third it reaches to 
about 6 inches in length (PI. I. f. 8), of nearly equal thick- 
ness throughout, and having the tip somewhat acute and of 
a light colotu*. These examples were no doubt discovered, 
like those observed by Mr. Cist, by the principal portion of 
the fungus appearing above the 8ur£&ce of the vegetable soil. 



In the family Cetoniida two instances have been recorded 
by M. Eiche', one of which occurs in a species of Oetonia 
from Madagascar, having a fungus proceeding from its 
head ; while the other is in a species of OymnetiSf having 
a similar production on the thorax. As he neither gives 
further description nor figures of these two Entomophytes, 
they must remain thus briefly noticed. 



In South Carolina there have also been observed during 
the autumnal months several larv», which showed that 
they were but slightly buried in rotten logs, as they had 
roots springing from around the base only of the stem. 
These insects, judging from the figures, may possibly belong 
to the family IJluterida, The parasite' differs in form from 
any of those hitherto known, being long, slender, and with 
the middle of each stem swollen by the mass of sporules ; 
but the stem is sometimes found perfectly simple. 



Various species of OurcuHonida appear very liable to 
become the bases of fungoid parasites, viz., 

SeiUpue celsus\ Schoenh., of Cayenne, PI. I. f. 15. 

braehypterut\ of Brazil, PI. V. f. 4. 

hylohioid€9, of Brazil, PI. I. f. II. 

, n. sp. ?, of Ega. 

Ohalcoderma P, of Para, H. I. f. 14. 

> Cordyoeps Bayenelii, Bmrkel. ^ Curt. Joam. of Proo. Linn. Soo. 
1867. p. 169. pL .f. . 

> Butt, 8oe. Bnt, deFrcmce, 1849, p. M. 

* Cordyoeps stylophora, BerkeL ^ Broome^ Joam. of Proc Linn. 
Soc. 1867, p. 16a pi. 1. 1 

^ Ch. Rob. V4gH. Barag, p. 660. t. riiL f. 6, Sph«m entomoriiua. 

* Newm. Zoologist, 1868, p. 6927. 

< Ch. Bob. V4y^. Paras, p. 660. t. viiL £ 6, et t. xiL f. 2, t. x. f. 8, 
Sphtfria mtomorhisa. 



These insects have the thaUus protruding from the pro- 
boscis, the joints of the body, and along the suture of the 
elytra; while from between the thorax and elytra spring 
one (PI. I. f. II, 14) or two, and even three long slender 
excrescences ; and others sometimes proceed from different 
parts of the body (PI. I. f. 15). The apical portion of these 
fungi is usually tapering and light*^oloured. 

In some other species, as 

HeilipuSy n. sp., of Lima ^ 

Dianychus ?, of Brazil ', 

Auehonus ?, of St. Vincent, PL I. f. 13. 

The lengthened fungi noticed on these insects also proceed 
from between the thorax and elytra; but they have at the apex 
of each projection a clavate head of a pale colour. In some 
examples the stem has been observed to bebranched. 

Other species of this family are subject to become the 
bases of a very different kind of fungoid parasite, viz., 

Hyptonotus cUwuhtty G^rm., of Brazil^ 
Fyenopus hrfo », Say, of Brazil ^\ H. I. f. 12. 
BhyssomatuB P, of the Amazon. 

These insects have the thallus surrounding the abdomen, 
and sometimes extending between the thorax and elytra, 
frx)m which spring numerous short excrescences having 
tubereulated heads of a yellow colour. This kind of para- 
site has been named SHlhum Buquetii ". 

A specimen of Calandra is referred to by Messrs. Kirby 
and Spence " as having a fungus projecting from its rostrum. 

The insects of this family, which are very numerous in 
tropical climates, live entirely on vegetable substances, and 
many of them are apterous ; they are not unfrequently 
seen on the leaves, or in cracks and cavities in the bark of 
trees, and in the interior of stems of plants, <$bc. Some 
species are, however, found by turning over the partly de- 
composed leaves which lie on the groimd, and the rotten 
trunks of fallen trees : such localities probably facilitate 
these insects becoming, during rainy seasons, the bases of 
the different kinds of fungoid parasites. 



The only coleopterous insect that now remains to be no- 
ticed belongs to the family Erotylida^ and is the Urotylus 
Uoniahu ^ of Columbia. It is remarkable for producing occa- 
sionally from the head, from between the head and thorax, 
and fit)m the sides of the body, a number of very " slender 
vegetable appendages ^^" (PL I. f. 18), the apex of each 
ending in a small tubereulated head of a yellowish colour. 

The species of this genus are seen flying about during the 

7 Hope, Jornm, Proe. BtU. 8oe, iL p. iy. pL 8. t. 8. 

• Ch. Bob. V4gH. Parat. p. 640, t. ix. £ 4, 6. 

* Prionoput lignarius, I>ej\ P. grifleas, Pert^. 
i<> Ch. Bob. 2.C. p. 640. tyiii f.3,4. 

" Mont. & Ch. Bob. V^St. Parat. p. 640. t. xL f. 1, 2, 8. 
u Inirod. to JSntom. 1826, iv. p. 206. 
u Latr., Defean, Cat. dei CoUop. p. 440. 
1^ Pany, Jowm. Proe. Ent. Soc. 1847, p. iv. 
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day in the dense forests of the tropical regions of the New 
World ; when in repose, they seek the leaves of plants ; 
while in the larva state, however, they live under the bark 
of trees or in fungi ; but they chiefly feed upon decayed 
vegetable matter. 



The LspinoFTEBA are divided into two sections ; the first 
of which embraces the Lepidoptera Bhopalocera^ or Diurnal 
Lepidopterous Insects. These, however, require but a brief 
notice, as they have hitherto remained unrecorded as being 
the bases of parasitical fimgi, or even of filamentous species 
or moulds, — and this notwithstanding the fact that most of 
these insects pass their existence and undergo their meta- 
morphoses, as it may be said, in the air, where the seeds of 
these singular plants are stated to float, and thereby, in the 
opinion of some writers, get affixed to insects in their dif- 
ferent stages of life ; notwithstanding also that their food 
entirely consists of vegetable matter, which is supposed to 
be one of the chief channels by which the spores or seeds 
are conveyed into the interior of insects, where they are 
thought to lie dormant until some extraordinary coinci- 
dence awakes them into active life. Yet this section of 
Lepidopterous insects has, so far as is known, escaped from 
becoming the bases of these fungoid parasites. 

It is diflerent, however, with the next section, which con- 
sists of Lepidoptera Heterocera, or Nocturnal Lepidopterous 
Insects. It embraces various families. 

The first family is composed of Sphingida : various spe- 
cies belonging to several genera have to be noticed, as 
attacked by fungoid parasites or moulds, viz., 

Fachylia aehemenides *, of Surinam. 

Macroeila collaris «, of St. Domingo, PL III. £ 12. 

Sphinx caroUna*^ of North America. 

Anceryx Ello *, of Para. 

Aneeryx pinaatri *, of Europe. 

Smerinthus populi •, of Europe. 

Sphinx ? ? ', of Jamaica. 

Sphinx ? ? ', of Guadaloupe. 

All these insects are infested in their imago or perfect 
state, and are usually found, principally during or a^^er the 
rainy season, attached to a leaf or trunk of a tree, sitting 

> Sphinx aehemenides, Cram. Pap. Exot. t. 267. f. A, B ; Orijl^. Anim. 
KJngd. Ins. ii pi. 137. f. 1. 

Pachylia aehemenides, Walk, List. Lep. Heter. B. M. yiii. p. 191. 
s Macroeila oollaris, JTalk, L c. p. 201. 
' Sphinx Carolina, X. 

Fhl^gethontius oaroUna, JZti&n., JTalk. I. e. p. 216. 

* Sphinx EUo, L. 

Anceryx Ello, JTalk. I. c. p. 224. 

* Sphinx pinastri, X., Lebert, BerL Ent. Zeit. 1858, p. 179. 
Anceryx pinastri, JTalk. I. o. p. 228. 

' Phal^e radicante de B. P.EngrameUe, Siehard^ Jonm. de Phys. xr. 
p. 402 (1780). 

Sphinx populi, L., Enut, Pap. Eur. iiL 1. 116. f. 162. m. (1782). 
Smerinthus populi, Godart.^ JTalk. L c. p. 248. 



with their wings at rest, as if they had been suddenly ex- 
hausted by some peculiar action that progressed internally. 
This eventually shows itself in the form of a fungoid matter 
or mould * entirely covering the external surfieMse of the body 
and the principal nervures of the wings ; at the same time, 
the margins of the latter and the basal joints of the legs 
become firmly attached to the leaves or trunks of trees ; the 
fungus then grows rapidly on the head and thorax, and 
especially from the joints of the abdomen, in the form of 
slender filaments of various length and thickness. The 
parasite varies in di£ferent specimens : in some the filaments 
are rather thick, and sometimes flattened, especially at their 
base, reaching in the longest example to the length of about 
nine lines ; while in others, they are slender and minutely 
branched on the sides, attaining the length of an inch and 
a half to two inches.. There seems no doubt, from the posi- 
tion in which these are discovered, that the parasite was, 
as observed by Dr. Halsey •, " evolved while the Sphinx was 
yet in a state of existence : " but the fimgus does not become 
fully developed externally until after the death of the in- 
sect ; and it is usually more or less in a state of decay, de- 
pendent upon the length of time it has remained on the leaf 
or tnmk after the development of the parasitical mould 
before it is discovered. The caterpillars of this fjEunily pass 
their life exp6sed to the atmosphere, in the same manner as 
those of Diurnal Lepidoptera, which appears equally to pro- 
tect them from the attacks of the parasites. The chrysa- 
lides, on the contrary, bury themselves in the earth, to 
await their final metamorphoses; yet they also have not 
been found affected with fungoid parasites. 



The next group, which produces several fungoid cat^- 
pillars, possesses the singular character of having its cater- 
pillars covered on the segments of the thorax by horny 
shields, varying in form and strength, which protect that 
part of the insect while burrowing and forming chambers, 
either in the earth or timber, in which they reside. These 
characters not only differ in the genera, but also assume 
slight variations in the species of the same genus, giving 
rise to modifications in the form of the shields. 

It embraces several families : the species about to be re- 
ferred to belong to the Hepialida. In this family, the homy 
shields partake more or less of the character of the trans- 

7 Mitchell, SUUm. Amer. Joum. xii. p. 22.' 

" Byssus ^ Sichard, Joum. de Phys. 1780, xr. p. 402. 

Isaria sphingum, Halsey^ Ann. Lye. of N. Y. 1823, p. 125. 
Isaria sphingium, Schioeii^ Carol, n. 1298 ; Ch. Bob. VSgit. Paraa. 
p. 610. 

Isaria sphingophila, Lmk^ Spec. iL 114. 
Mr. Mitchell thinks '* that the seeds were scattered on ^the back and 
sides of the ** caterpillar, *' which was exposed ererywhere to their influ- 
ence, .... whereupon it might be inferred they would germinate and en- 
large until after the begiiming of the fourth metamorphosis, when they 
would probably overcome their supporter." — SUUm. Amer. Joum. xii. 
p. 24. 
» Aim. Lye. of New York, 1823, p. 125. 
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verse scales on the separate segments of the thorax, as is 
exemplified in the caterpillars of the European species of 
Hepialus, It may be remarked, that more than one-third 
of the described species of this family are found in what are 
designated the Australian regions : viz. New Zealaind, 6 ; Au- 
stralia, 9 ; and Tasmania, 10 — ^making in all 25 species. As 
their metamorphoses are at present unknown, it is impos- 
sible to appropriate with certainty the generic and specific 
names to all the caterpillars on which the parasites are found. 

The caterpillar ' of the New Zealand Entomophytes has 
the prothorax entirely covered ; the mesothorax has an an- 
terior and a posterior transverse shield, with a somewhat 
quadrate spot of the same homy substance on the lower 
part of the side ; while the metathorax is furnished with a 
narrow anterior transverse shield, with a subtriangular and 
a subquadrate small shield on each side beneath it. The 
anal segment of the body is also apparently protected by a 
homy covering* 

These caterpillars are usually found in certain districts 
during spring beneath the * Eata ' ' and the tree-fems • that 
grow in a light, porous, and peaty soil, under which the 
caterpillar burrows perpendicularly in search of its food, 
consisting of the young and fibrous roots of those trees, and 
afterwards forms horizontal chambers in passing from one 
root to another. These roots generally extend to a distance 
from, and form a circle round, the trunk ; the moisture that 
drops off the leaves keeps the soil in a certain degree of 
softness, which is beneficial in several ways to the insects. 
These reside entirely in the earth during the first two states 
of their existence, as caterpillar and as pupa ; and it is not 
until the third or perfect state that they are seen fiying 
about, or settling on the plants in the neighbourhood of 
their late abode. The perfect state (PI. II. f. 5 ^) is known 
to entomologists under the name of Charagria virescens * ; it 
is of a buffy-white satiny colour, with green irregular lines 
distributed over the surface of the upper wings, while the 
under wings are of a greenish white. There is also a second 
species, named C. ruhroviridans *, which is of a larger size, 
and has the under wings of a pale rusty colour. The cater- 

1 Caterpillar from New Zealand, Childr, Joum. of Proo. Ent Soo. 
1886, p. yi. ; JPpoim, I. c, 1888, iii p. iv. pL tL f. 4; Ch. Kob. V^St. 
Partu. p. 644; Taylor, New Zealamd, p. 428. fig. , p. 424 et 426. 

Bullrosh caterpillar, Ta^l, Tasm. Joum. ii. p. 807. 

Vegetable or Bullrnsh caterpillar, Thom^goHy Medical Times, 1843, 
p. 65, et 1844, p. 200 ; Thomps. Colo, Joum, of Nat. Hist. 1845, p. 71. 

Parasitic Fungus from New Zealand, FerevrOj Pharm. Joum. ii. 
p. 598. 

• Oolenso, Lend, Joum. of Bot, i p. 304. It is a species of Myrtle, 
Metrosideros robusta. See also Proc, Rotf. Sac. V, D. L, 1850, p. 289. 

< Berkel. Lond. Joum, of Bot. ii p. 209; Hook. Flora New Zeal. 
p. 202. 

* PAamt. Joum. iv. fig. p. 206. 

* Walk. Liet ofLepid. Heter. B. M. yii. p. 1569. 

Hepialus yiresoens, Doubl., Diefl^b.Tray. in New Zealand, App. ii. 
p. 284 1 Pkarm. Joum. ii. p. 594, iv. p. 205. 

• Walk. Utt ofLepid. Heter. B. M. viL p. 1570 ; TayL New Zeal. 
pL 1. f. 1. 

^ ** The parasite is never known to germinate except in connexion 



pillars of both these species may readily become the bases 
of this fungoid parasite, as their habits are altogether 
similar. 

The female deposits her eggs in the creyices of the bark 
of trees and between the fronds of the tree-fems near the 
surface of the earth, which the insects of this family are 
enabled to do by the attenuation of their abdomen and its 
great capability of extension, which allows it to become an 
oyipositor of considerable length. As soon as the young 
comes into existence, it burrows into the earth in search of 
its food ; and it is certain that the caterpillar does not pass 
any portion of its life on trees, as is supposed by some 
writers; but the insect remains in the earth during the 
first two stages of its existence. It is probable, therefore, 
that the parasite becomes connected with the caterpillar by 
means of the seed being taken with the food, and thus 
passing into the interior of the insect, which had previously 
become sickly and weakened by the rains, which fall at 
times in great quantities, saturating the earth around it. It 
is certainly only after such atmospheric influences that the 
germination of the plant predominates over the growth of 
the insect ', which is found of various ages with the fungus 
in different stages of growth. The interior of the insect 
becomes completely filled by the inner plant or thaUus; 
after which, the growing head of the outer plant or fungus, 
passing to a state of maturity, usually forces its way out 
through the tissue of the joint between the head and first 
segment of the thorax. The fungus* grows to various 
lengths, reaching in some examples to the length of ten or 
more inches : of course this depends in a great measure on 
the depth to which the caterpillar may be buried at the 
commencement of the outward growth of the fungus. It 
is stated that this caterpillar '^ settles head upwards to 
undergo its change when the vegetable developes itself'." 
But it is evident that the caterpillars are subject to the full 
development of the parasite at various periods of their 
growth ; certainly some of them, from their size, are attacked 
long before they are sufficiently matured to place themselves 
in that position which it is necessary for them to assume 

with the body of one of these caterpillars." — Med. Times^ 1843, p. 65. 
The New Zoilander's name for this plant-caterpiUar is *Hotete,' 
• Aweto,' * Weri,* and * Anuhe.' The natives eat the plants, which when 
fresh have the " flavour of a nut*;'* **and also use them, when burnt, 
as colouring matter for their tattooing, rubbing the powder into the 
wounds, in which state it has a strong animal smell f.** 
*» Sphffiria larvarum, Sboifc., Westw. Joum. of Proc. Ent. Soc. 1836, p. vL 

Sphnria Bobertsii, Hooh. Icones Plant. L pl.xi. ; id. Joum. of Bot. 
1841, iii pi. 1. A ; Colenso, Lond. Joum. of Bot. 1842, n. s. i. p. 304 ; 
Hook. I. c, iL p. 209 ; Pereira, Pharm. Joum. ii. p. 593. fig. 

SphttriaBobertsia, Ta^fl. Tasm. Joum. 1842, p. 307; Thomps. Med. 
Tmee, 1843, p. 65, et I. c. 1844, p. 200. fig. . 

Spharia Forbesii, Lond. Joum. of Bot. 1848, vii. p. 578. 

Sphsria (Cordyceps) Bobertsii, Ch. Roh.Y6g6t. Paras, pp. 648, 655. 
t. xiiL f. 4-9. 
» Lond. Joum. of Bot. 1843, ii. p. 209. 



• Taylor, New Zealand, p. 425. t Taylor, Taetn. Joum. 1842, p. 307. 

Digitized by 



Google 



before they undergo their final metamorphosis. This idea 
may have originated from the specimens having the parasite 
usuallj projecting forward ; but it may readily be observed, 
on examining them, that the base of the plant invariably 
rises perpendicularly ^ (PL IE. f. 8) from its origin before it is 
bent, as if the caterpillar had become stationary in a hori- 
zontal or nearly horizontal position in consequence of its 
being affected by the internal thallus, and the plant had 
then naturally made its way directly upwards through the 
peaty soil to the surface, which it would eventxudly appear 
to surmount by two or three inches, which portion becomes 
granulated when matured. It may be added, from informa- 
tion conveyed to the writer, that the fungus, after appearing 
above the earth, has been gradually withdrawn through the 
loose soil with the caterpillar attached, when the latter has 
been found in a living state : of course in such a case the 
caterpillar was not buried fkr in the soil, and therefore the 
fungus was short and easily removed*. 

The stem of this parasite, it may be remarked, is some- 
times slightly coated on the part which is near the surface 
of the earth with a white woolly matter ; the stem is also 
slender and somewhat weak in proportion to some others, 
and it appears to be often broken, when a new stem arises 
from or near the same place, — which, it is said, is " not known 
to occur in any other plant with which we are as yet 
acquainted in the vegetable kingdom '." 

A copy of the figure of Corda * is given in H. 11. f. 4, as it 
represents the plant proceeding in a perpendicular manner 
from the "tail*'* or anal portion of the caterpillar. Such 
examples must be rare ; for though a great many specimens 
of this Entomophyte have been examined by the writer, yet 
he has never met with it in a single instance. A specimen 
has also been recorded " with an undeveloped stipes growing 
out of the tail of the caterpillar, as well as one from the 
back of the head'." 

This caterpillar differs from all the others by having its 
sur£EU!e coated with earthy particles, which adhere to it ap- 
parently by a viscous matter ; but this appearance may be 
owing to the peculiar nature of the soil in which it had 
resided. 

Great confusion has existed as to this caterpillar : one 
writer' evidently confounds it with that of the Sphinx earth 
Una, which cosmopolite insect is extremely common in New 
Zealand, as elsewhere, feeding on the Convolvulus batatas, 
to the great annoyance of the natives, who cultivate that 
plant for food. This insect, when m the perfect state, is 
the one referred to by the same writer as attracted by the 

» Ch. Bob. r^a. Paras. t.viiL 1 13 (6). 

' A similar caterpillar has been found perfectly changed into a vege- 
table substance ; but in want of the external fungus, numerous exam- 
ples of which were dug up in a garden at New Plymouth, New Zealand. 
—Taylor, N, Zeal, p. 424. 

< Medical Times, 1844, p. 200. 

^ Sphsria Hdgdii, Corda, Icon. torn. iv. p. 44. t ix. £ 129. 

* Jomm, Proc, Ent, 8oc, 1836, ii p. 6. 

• Tasm, J<mm. 1849, p. 76. 

7 Colenso, Land, J<mm. of Bot. I p. 804. This gentleman makes the 



scarlet flowers of the 'Bata,* flitting from blossom to 
blossom, seeking the ' honey,' which abounds within them. 
A wood-boring larva has also been sent from New Zealand 
as the same as that with which the parasite is connected. 
These mistakes probably originated through the misinforma- 
tion conveyed to travellers by the natives. 

Among a series of Entomophytes from New Zealand was 
found the one represented in PI. II. f. 6 ; but whether it had 
been accidentally placed among them for preservation, or had 
come with them from that country, is unknown. It, however, 
differs greatly from its companion in the homy shields on 
the thorax, each segment of which is strongly protected in 
front by a somewhat crescent-shaped shield ; that on the 
prothorax is the largest, while the other two gradually de- 
crease in size ; the one on the metathorax has beneath it on 
each side a spot of the same kind of homy substance. It 
may be remarked, that in the formation and position of the 
shields it approaches very nearly to those seen on the cater- 
pillar of Hepiahu htpinus of Europe, represented in R.II.f.l. 
It is probable that the habits and food of this caterpillar 
are similar to those of the last ; but in this case it evidently 
endeavours to seek the mouth of its perpendicular tube 
after it becomes affected by the internal germination of the 
seed of the frmgus, which eventually checks its progress 
when near the orifice, where it remains stationary, after 
which the external growth of the frmgus takes place while 
the insect is in an upright position, causing it to burst 
forth apparently through the suture above the labium, 
and thus it grows on the same plane with the caterpillar. 
Its growth having taken place in a ready-formed tube, also 
allows of the free development of the stem, which so in- 
creases in thickness as to split the head into two equal 
parts ; while a portion of the fungus, when ftdly developed, 
always appears above the orifice, and the end spreads out 
into a palmated form. 

The caterpillar represented in R. V. f. 7. was found in 
Tasmania® : the prothorax is almost entirely covered by a 
homy shield ; the mesothorax is ftimished with a semicir- 
cular shield in front, and a lengthened subtriangular spot of 
the same homy substance on each side close to the posterior 
margin; while the metathorax has a moderate-sized sub- 
quadrate spot on each side of a less homy substance (PI. V. 
f . 8) . The caterpillar figured in PL II. f . 7. was brought from 
Victoria, and differs from the former in possessing an addi- 
tional narrow semicircular shield in front of the metathorax. 
Another caterpillar is also known to the writer, which is 
found in New South Wales ; but it is only ftimished with a 

following remark in a letter to Bonald Gunn, Esq. : — ** Among other 
novelties, I have discovered another and yery distinct species of vege- 
tating caterpillar, of which, however, I have only hitherto detected two 
specimens."— Proc. Hoif. Soc. V, D. L. 1860, p. 801. 

* An example of which was first discovered by Mr. Gimn in 1832 
{Lond. Joum, of Bot vii. p. 572), and nameroas specimens were after- 
wards found in 1846 by the boys, at the back of Mr. Hawkee's Academy, 
Franklin Village, four miles south of Launce8ton,y.D.L. — Tasm.Jomm. 
1846, p. 77. 
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semicircular shield on the front of the mesothoraz, and with 
a small subquadrate spot on the side of the metathoraz, 
both of which are apparently of a less homy substance 
than that which entirely covers the prothorax. 

Such variations of the shields are observed in those found 
on the European species of the genus JTepiahts. The simi- 
larity of their modes of life, however, causes these three 
caterpillars to become the bases of the same kind of fungoid 
parasite ; and it is probable that these caterpillars are all 
referable to species of the genus Fielus, or of some dosely- 
allied genus ^ 

Certain localities of Australia and Tasmania' are more 
favourable for procuring these caterpillars with their para- 
Hites than others. The occasional humidity of the country 
greatly encourages the appearance of this singular fungus' ; 
at least, it is fdways after the tubes have been fOled by 
the heavy rains, which fall in immense quantities^ at length- 
ened intervals, that the Entomophytes are found. The 
caterpillars that become the bases of the fimgi vary much 
in size, reaching in some examples to the length of 4^ 
inches : this may be considered to show that the caterpillars 
become possessed of the germ of the parasite at various 
periods of their age, and that it must be obtained while re- 
siding in the burrows wherein they pass the chief portion 
of their existence, and which they form quite regardless of 
the nature of the soil, whether it be composed of sand or 
clay. The tubes are sometimes made to the depth of 2 or 
8 feet, and are lined when formed with a coarse web, which 
greatly facilitates their progress within them ; and these 
tubes are sometimes extended in a horizontal position, while 
seeking for the various roots that are buried beneath the 
soil, and which constitute their food. When the caterpillar 
feels the effects of the inward growth of its enemy, it no 
doubt, from the position of the plant, which is longitudinal 
with the insect, seeks the orifice of its perpendicular tube ; 
but it is apparently checked in its progress at a dis- 
tance from the opening, which distance is shown by the 
length of the fungus on the different specimens of the En- 
tomophytes, reaching in some examples to a foot or more. 
After the thallus has filled the interior, the outer portion of 
the plantinvariably bursts forth about the head and prothorax, 
which two portions are usually covered by the thallus from 
which the parasite takes its rise ; it then appears for about 
2 or 8 inches above the earth, ending in a lengthened oval 
velvety head of an olivaceous black colour ; while the stem 
beneath the ground is white, shadowing off into yellow above 

1 Fire species are mentioned by Mr. Walker in the List of Lepid, 
Heter. vii. p. 1576. The third caterpillar referred to above is pro- 
bably that of P. atrip(dpfu^ Walk. lAH of Lepid, Heter, B. M. viL 
p. 1577. 

Mr. Breton exhibited " specimens of the moth of the caterpillar 
which bears the peculiar fungus," before the Tasmanian Society in 1848 
{Tasm. Joum. 1848, p. 408) ; but it docs not appear that the specific 
name of the insect has been recorded. 

s Melbourne and Hunter's River ; but it is in the neighbourhood of 
Launoeston, Y. D. L., that the greatest number of specimens have been 
found. • 



it. In some cases two, and in others three fungi take their 
rise from the same base. It may be further remarked, that 
the caterpillar is sometimes discovered coated with a white 
mould ; and it may be added, that chrysalides^ were also 
found by Mr. Hawkes at Franklin Village, Tasmania, each of 
which had a fungus growing from it. The germ from which 
the fungus sprung had probably been taken by the caterpillar 
before its metamorphosis into the chrysalis state, and the 
rainy weather happening to set in soon after caused the 
germination of the seed. 

The writer is next enabled to draw attention to a singular 
kind of Entomophytes* (PI. V. f. 10-12) obtained through the 
^ kindness of Mr. Hawkes, who met with it in Tasmania during 
the month of April last year. It was found in a sandy district, 
but the exact locality was not mentioned ; and, from its ap- 
pearance, it is not improbable that the mode of life and food 
of the caterpillar are extremely like those of the New Zeahind 
Entomophytes. It is, however, of a peculiar deep reddish- 
purple colour, about 8 or 4 inches in length, partaldng of the 
same form as the others ; but the shields on the thorax differ. 
The prothorax is almost entirely covered; the mesothorax 
has a narrow shield forming a crescent towards the anterior 
margin, and a subtriangular shield on the side next the pos- 
terior margin ; the metathorax is only furnished with a very 
narrow crescent-shaped shield and a subquadrate spot on the 
side (PI. V. f. 12). 

. This parasite also bears a great similarity to those of New 
Zealand, and from its manner of growth one is induced to 
suppose that the external plant also forces its way at once 
through the sandy soil, wherever the insect may happen to 
be situated in its burrow when overtaken by the effect of 
the internal development of the thallus. Judging from the 
various lengths of the plant, this takes place at different 
depths from the surJGice ; and it is sometimes evident that 
the two ends of the caterpillar, when so affected by parasites, 
are buried at unequal depths. Thus the plant emerging at 
the anal portion in one example was apparently buried for 
8^ inches, while that originating at the anterior part was not 
buried for more than 2^ inches, showing a difference of 1 inch 
between the two ends, and at the same time proving the 
justice of the opinion previously expressed in reference to 
the New Zealand Entomophytes, that the plant takes its 
rise from the caterpillar while in a horizontal or nearly 
horizontal position. The specimens in general show that the 
stem above the surface (i. e. between the earth and the fruc- 
tification) did not exceed a half or a quarter of an inch in 

• Spharia or fungoid caterpillm*, Chwn, Tasm. Joum. 1846, p. 77. 
Sphttria (Cordyoeps) Ghinnii, BerkeL^ Hook. Joum. of Bot. 1848, 
p. 678. pL 22. 

Clayaria crassa, Maudtley, ProcBoj. Soo. of y.D.L.1861,ii. p.l49. 
^ The fall of rain on one oocaaion in Tasmania during February 1854 
was equal to 8f inches in thirty-eight hours. 

• Froe, Boy. Soc. V. D. X. 1868, p. 32a The unaffected chrysalis is 
n^presented in PL 11. f. 8 of this pamphlet. 

' Should this parasite be new, it might with propiiety be designated 
Sphsria (CordyeepH) Hawkesii, as a fitting companion to S. Gunnii, 
Robertsii, Sinolairi, and Taylori, 
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length ; and the buried portion of the stem, it may be re- 
marked, especially that nearest the surface, is covered with 
a quantity of fulvous woolly matter, which matter sometimes 
extends itself on the body of the caterpillar. 

The most curious feature, however, of this parasite is, 
that it grows from various portions of the body of the cater- 
pillar, and in this respect offers a great difference from that of 
the New Zealand kind. Various examples of this distinction 
are among the specimens sent by Mr. Hawkes to the British 
Museum ; one is represented (PI. V. f. 10) exhibiting two 
fungoid tubercles forcing their way through the head, two 
fungi growing from the same base on the side of the abdominal 
segments, and a short fungus proceeding from the anal seg- 
ment posteriorly. Another specimen is given (PI. V. f. 11), 
which was apparently in the act of progressing head upwards, 
but which had been checked in its progress, and the fungus 
had thus grown from both its ends ; yet the two plants had 
appeared above the surface of the earth, near to each other : 
that from the head is about 5-J- inches, while the one from the 
anal portion is 8-J- inches in length ; the latter, however, pro- 
ceeded from a short stem which had first, apparently, grown 
downwards before the plant turned towards the surface. 
The stem is irregular in its length, and in places is very 
woolly, especially the part near the surface, and is more so 
on the one from the head. Some of these caterpillars bear 
a fungus composed of a short stem at the base, which has 
evidently been broken, and has then given origin to several 
branches ; these branches are more slender than where the 
plant consists only of a single stem throughout. The 
discovery of this species of parasite has dispelled the idea 
which had been entertained up to the present time, that 
Sphwria Ounnii was the only one to be found in Tasmania. 
A similar one, or perhaps the same species, is also found in 
Victoria. 

The caterpillar may be that of a species of FieluSy or of 
some closely-allied genus ; but the perfect insect is unknown 
at present. 
. The remarkable large caterpillar found in the neighbour- 

,^ ^ hood of the Eiver Murrumbidgee, New South Wales (pro- 
bably also found at Murray Eiver, Port Macquarie), may 
ultimately prove to be a species of the same family ; but it 
is to be regretted that no opportunity has occurred for care- 
fully examining an example. 

The caterpillars of these Entomophytes, each of which 
measures some 6 inches in length, were found in a rich 
black aUuvial soil ; and nearly thirty examples were secured 
by Mr. Allen during March 1837*. Attention was directed 
to them in consequence of the ground being perforated in 
many places : from some of the tubes were seen emerging 

» Taylor, Tasm, Journ. 1842, p. 808. fig. j Lond. Joum, of Bot. 
1842, ii. p. 210. pi. yiii. ; Thompson, Medical Timet, 1844, p. 200. 

* Sphsria Taylori, BerJcel, Lond. Journ. of Bot. ii. p. 209. t. 8. f. 3 ; 
Ch.Bob. VSgit Paras, p. 619 ; Taylor, New Zealand, p. 428, fig. p. 425. 

Sphteria innominata, Taylor, Tasm. Journ. i. p. 308. pL . f. 2 
(1842) ; Thomps. Medical Times, 1844, p. 200. fig. . 

» Tasm, Journ. i. p. 308. 



numerous pupa-cases, and from others these Entomophytes, 
partly projecting above the surface of the earth. Many of 
the pupa-cases were open, as if the insects had performed 
the last act of their transitional life, i. e, throwing off the 
pupa-case or last skin, before appearing in their aerial con- 
dition. The perfect insects afterwards showed themselves 
as night approached, and became extremely troublesome to 
travellers by flitting about their lights ; on obtaining one, it 
proved to be a large " brown moth," which may turn out to 
be an undescribed, though known, species of Fielus, or of 
an allied genus. The female measures, in expanse of wings, 
nearly 10 inches, while the male is rather less. 

This parasite' is, however, totally different from any of the 
others in the manner of its growth : it has a very thick 
stem, which is apparently " formed by the close union of 
several stalks'," having the apical portion distinctly divided 
into a series of short irregular branches, " of a brown velvety 
texture'." The anterior portion is just seen above the sur- 
face at the orifice of the tube, and affords the means of dis- 
covering it. The basal part of the parasite is apparently 
forced through the front of the head of the caterpillar. 
These latter portions are hidden within the perpendicular 
tube which the caterpillar had originally made, causing the 
plant to be on the same plane with the insect, which accounts 
for the peculiar manner of growth of the ftmgus. 

To this family belongs the Cossus ligni^erda ^, the cater- 
pillar of which was found by Mr. Bond in England in a 
burrow that it had formed in a tree, wherein it was attached 
by one side of its body to the surface of the tube by means 
of a mass of white cottony mould. The mould also ex- 
tended partly round each segment, and appeared through 
the spiracles of the unattached side of its body, and also 
through the false feet, showing that the interior of the body 
was completely filled with it ; but the body was somewhat 
contracted. 

The caterpillar of this insect always resides in the trunks 
of trees, such as willows, oaks, and elms, feeding on the wood, 
and at the same time perforating it in all directions. The 
number of burrows which these insects make during the 
period of three or four years that they are stated to live 
greatly weakens the trees, so that they are sometimes blown 
down by the wind, or they even fall by the weight of the 
top part of the tree. When the caterpillar is about to pass 
into a chrysalis, it seeks the entrance of its burrow, where 
it is surrounded with a cocoon composed of pieces of rotten 
wood glued together, a portion of which always remains 
apparent from the entrance, so that the perfect insect, after 
a time, may easily make its escape *. 

Two Indian caterpillars are represented by the Eev. Mr. 

< Walk. List Lepid. Heter, B, M, viL p. 1511. 

* A wood-boring caterpillar has been mentioned hj Mr. Hawkes n 
letter in the following terms : — " The grub so destructiTe to the wattle- 
trees in Tasmania has also been found converted into a fungus, the 
growth of which has been two or three feet, filling the channel the grub 
had made through the heart of the tree in the process of boring." This 
maybe the grub of which Mr.Milligan men(i^ns having picked up the 
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Berkeley as having poraBitical fungi ^ growing from their 
heads ; these were found by Drs. Hooker and Thomson at 
Myrong. It must be remarked that the figures of the 
caterpillar are not suflSciently characteristic to make out 
exactly whether they belong to this family or not; the 
manner of growth of the plaaits, however, induces the sup- 
position that theiSr habits, especially those of the caterpillar 
which bears the Cordycept falcata, most probably accord 
with those that have been previously given, and therefore 
they may also be species of the same family. 



The chrysalis represented in PL III. f. 6, which no doubt 
belongs to the family Nbtodontida, is remarkable for being 
armed with hooks on the anal projection, each of which is 
bifid near the end, which character points it out as belong- 
ing to Phalera hucephala *. 

The caterpillar of this insect undergoes its metamorphosis 
into the chrysalis state during the month of September, 
when it buries itself, without any cocoon, near the surface 
among the decayed leaves and moss in damp woods, where it 
awaits the period for its transition into the perfect state. 
While thus buried, some of the chrysalides, during wet 
seasons, form the bases of the parasite, the germ of which 
had probably been conveyed into the interior of the cater- 
pillar previous to its undergoing its metamorphosis. The 
plant does not make any external appearance until after the 
interior of the chrysalis-case has become completely filled 
with the thallus ; it usually bursts forth in the form of a 
club-shaped fungus*, and takes its rise from the sutures 
between the various cases that separately cover the wings 
and antennsB, &c. ; these together compose the anterior part 
of the chrysalis. 

In PI. III. f. 6.* is given a figure, which represents a 
great variation in the manner of growth ; viz. the anterior 
portion of the chrysalis is covered with a mass of thallus, 
from which proceeds a series of slender roots spreading in 
various directions, while anteriorly it has two fiingi with 
club-shaped heads growing from the apex of the thallus. 
Such examples are stated to be found in the autumnal 
months. It is supposed that the caterpillars represented in 
PL UI. f. 8, 9. may belong to the same species. Though in 

skin, distended with the Aingus-like substance characteristio of the 
parasite, in a grove of young wattle-trees on the eastern side of the 
Windmill Hill, near Launoeston {Proe, Roy, 8oe, V, D, L, 1862, p.l49). 
The writer has sinoe beea informed hy Mr. Bakewell, that the caterpillar 
which is so destructive to the wattle-trees is that of Zeuzera Utwrata*, 
It is extremely common in many parts of Australia, where it is much 
sought after by the natives, who devour an immense quantity of them, 
as a favourite article of food. 

' Cordyoeps raoemosa, i Berhely Hook. Joum. of Bot. n. s. vL p. 212. 
falcata, / pL8.f.2,3. 

> Walk. LUt Lepid, Meter, B. M, t. p. 1060. 



* Walk. Lut Lepid, ffeter, 3. M, viL p. 1640. There are also three or 
four other caterpillars, of allied species, that are equally found in Austra- 
lia ; these also probably bore into, and feed on, the same kind of tree, 
and may therefore become similarly affboted. 



a great measure filled with the thallus, yet they present a 
wrinkled appearance, while the parasite afterwards makes 
its way through the joint between the head and prothorax. 
They had probably buried themselves among decayed leaves 
or moss, with the intention of undergoing their meta- 
morphosis into the chrysalis ; but this transition was hin- 
dered by the internal development of the parasite having 
proceeded too far to allow of the change taking place. Two 
figures (PI. III. f. 1, 2*) are also subjoined, representing 
the parasite growing on the surface of each segment ; this 
peculiar manner of growth is especially shown in f. 2, where 
numerous fungi are proceeding from the different segments 
of the caterpillar under the same circumstances. Such an 
example has not been met with in any collection. 



To the femily Bombycidw must be referred the caterpillar 
of the Lasiocampa riUn\ which has been found in France 
subject to parasites^. The insects usually appear towards 
the end of summer and beginning of autumn in woody 
plains and extensive heaths, feeding on the bramble. They 
conceal themselves throughout the winter among the large 
plants (under the leaves of which they are protected from 
the severity of the winter), where they await the arrival of 
spring, when they undergo the change into the chrysalis, 
and it is not until the end of May or beginning of June 
that they assxime the perfect state. It is found to be very 
difl&cult to rear these caterpillars through their different 
stages of existence while in confinement, as most of them 
die and become the bases of fungi ^. Others, in the middle 
of March, are discovered more or less enveloped by a whitish 
down or moidd', which fungoid mould is even found on 
some caterpillars while in a living state, when it generally 
appears on several of their segments, and on the anal seg- 
ment particularly. These caterpillars after a short time 
become immoveable, and eventually die, either straight or 
slightly curved. The body, however, keeps its usual bulk, 
and attains a singular firmness, while at the same time the 
fungoid mould makes rapid progress, completely covering 
the body, and scarcely leaving the long hairs visible. 

The well-known Bombyx mori *°, the silkworm, which also 
belongs to this family, is liable to become, during various 

s davaria militaris, MHU. Flor. Dan. t.659 ; Hoknsk. Coryp. 1. 16. 
f. o, d-g, f, *. ; Ch. Bob. VSgit, Parat, p. 667 ; Jowm, Proc. Linn, Soc. 
L p. Ixiv (Devon, 1866). 

Xyliuria militaris, Oray, Nat Arrang. Brit. PL L p. 610. 
Kentrosporium miHtare, WMr, Beitr. sur Bot. t. ilL £ 18-21. 
Sphsria (Cordyoeps) militaris, BerJcel, Eng. Flor. p. 

« M^. Nova Acta Acad. Nat, Cur, iv. p. 216. t. 7. f. 6 ; id. Joum, 
de Phya. 1771, i. p. 161. t. 2, f. 6. 

5 Holm, Acta PLafn, 1781, L p. 289. t. . f. Tiii. ix. 

^ Phalffina Bombyx mbi, X., Walk. Ia^ of Lepid. Eeter, B. M. vi. 
p. 1429. 

7 Tulasnc, Aim, dea Sci, Nat,, Bot, 1867, p. 36. 

^ SphflBria militaris. 

9 This mould possesses, says M. Talasne, many characters attributed 
to certain species of Botrytis, and especially all those which <iiirf:i«giiiah 
the B. Bassiana, BaU,—Afm, dea Sci, Nat., Bot, 1867, p. 38. 

w Walk. Liat Lepid, Eeter, B, M. tL p. 1606. 
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periods of its growth, suddenly torpid and stationary ; this, 
it is proved, is caused by the caterpillar having by some 
means come in contact with the infinitely minute germ of the 
parasitical mould termed Muscardine\ or Botrytis hasnana ', 
" the seeds of which," says the botanist, " are very numerous, 
and so minute that they only become visible when aggre- 
gated in masses of thousands together ; and they exist every- 
where suspended in the air '," and may then no doubt adhere 
to leaves and other objects, and thus find their way with the 
food into the interior of the caterpillar, where, during some 
humid seasons which occasionaUy happen in spring and 
autumn, the germination of the parasite takes place with 
great rapidity, filling the interior; and thus eventually " the 
vital organs are clogged up" by it, and the caterpillar 
becomes still. While in this state, the moidd soon shows 
itself on the exterior surface* in the form of a " white efflores- 
cence, which is the fructification ','* having, when matured, a 
series of spores at the apex of each filament, some of which 
apices are acute, while others are dilated •. Before, how- 
ever, the outer skin is completely covered, the insect dies, 
when the body, being filled internally and coated exteriorly, 
becomes so fiirin and hard that it easily breaks into two 
pieces when bent. In some seasons, which from their 
humidity are favourable for the development of the para- 
sitic mould, the entire crop of domesticated silkworms is 
rapidly destroyed by this parasite, as if by contagion ; when 
this occurs, it occasions a heavy loss to the rearers of the 
caterpillars for the purpose of collecting the silk. The 
chrysalides' are not subjected to the same kind of parasite, 
except when occasioned by artificial means. 

Another kind of fungoid parasite also affects the silk- 
worm, which first made its appearance in France, where it 
became very common, in 1845 ; after which it appeared in 
Italy and Spain in 1854, and has now extended itself into 
Switzerland and South Germany. It appears that the 
caterpillars are not affected by it until after the second 
casting of the skin; and many perish without any ex- 
ternal appearance to the naked eye of being so attacked. 
On the caterpillar assuming the third or fourth skin, it 
becomes weak, and of a grejrish colour, after which the 
insect gradually dies by the progress of the fungus ; and the 
caterpillar then assumes a dusky yellow colour, which per- 
vades the whole system, with some brown or black spots 
which are formed by the concentration of a series of fungoid 

> Bassi, Lettr. Prop, de Vlndustr, de la Soie^ 1835, p. 193. 
' Balsamo, Gazfst, de MUan^ 1835, p. 

* Pennff Cyclop, * Fungus.' It is idso stated in this article, that the 
seeds sometimes fix themselyee upon lire insects, producing great havoc 
among the silkworms. 

. * Ch. Boh. Vegit, Paras, t. 3. f. 2. 

* Penny Cyclop. * Dry-rot.* 

• Ch. Boh. VegSt. Paras, t. 3. f. 3, 4. 

' BerkeL PLoole, Lond. Joum. of Bot, iL p. 209. 

• Panhistophyton oratum, Lehert^ BerL Entom. Zeit 1858, p. 149. 
Nosema bombvcis, NdgeU. 

' Professor Lebert has designated it under the name of Dystrophia 
myoetina. In France it is known as * Etisie,' * pattes noiree,' or * poivre,* 



tubercles. Some caterpillars, however, live sufficiently long 
to form their cocoons ; after which, a part die, while others 
live long enough to transform into the chrysalis, and a few 
even undergo their metamorphosis into the perfect state. 
Shoidd they, however, attain this last state, they always 
appear with their wings crippled; these organs, with the 
antennaB, legs, and body, show signs of black spots, around 
and in which is found a fungoid parasite®. It is further 
thought that after they have reached the perfect state they 
are capable of propagation, and thus the disease* becomes 
hereditary. This fungoid disease is not thought to be con- 
veyed to the insect by the brown spots which are some- 
times found on the leaves of the midberry-tree (though 
these spots occur about the same time), as they exhibit 
quite another kind of parasite 

Caterpillars of Nocturnal Lepidoptera" have sometimes 
been found in this country, during years of extreme damp- 
ness, attacked in a similar manner to the silkworm as first 
recorded, as if by the same kind of parasite. " It is by no 
means," says Mr, Bond, "uncommon to see caterpillars in 
this state in various parts of the New Forest : they are, at 
the same time, usually surrounded by cobweb, as if a spider 
had wished to secure them ; but whether this is done after the 
caterpiDar becomes coated or not must remain for future 
observation. It is certain, however, that it is always after 
very wet seasons that these fungoid caterpillars are dis- 
covered." It was under such circumstances that Mr. Bond 
found the caterpillar (PI. V. f. 5) of Odenestii patatoria^\ 
which belongs to the same family as the silkworm, thickly 
covered by a white creamy fungoid matter or mould all 
over its body, almost concealing the hairs that clothe its 
surface, as well as its feet. 



To the i2im\[y LitTiosiid(B belongs the CaUimarphajacohcea^^, 
the caterpillars of which are clothed with short hairs, and 
are of solitary habits, feeding on the flowers of the Bagwort, 
and while thus engaged are subject, during very humid 
seasons, to become the bases of Isariafloccoia^^. This para- 
sitical mould no doubt commences internally, and after- 
wards progresses externally, like that which grows on the 
Sphingides, &c. The chrysalis is only enveloped in a slight 
kind of cocoon, and has been recorded to have been found 
covered by the same kind of mould, which had probably 

and in Italy as ' Gattma,* while M. de Quatrefages calls it * Maladie de 
la Tache;' and he also mentions that silkworms fed on leayee sprinkled 
with scraped sugar throve well, and spun their cocoons sooner than 
the others, eren after they began to shrivel up and diminish in size. In 
jReport of MM. Decaisne, Feligot and Quatrefages to the Acad, des Sci. 
It is stated by liebig, that " in pure sugar- water the seeds of parasitic 
plants disappear duAig fermentation."— ^rt». ^Mag,N, ^7.1841, p. 404. 
May not some chemical action of this kind take place in these insects, 
and thereby the seeds or spores become checked in their development ? 

10 Jowm, Proc, Bid, 8oc, ii. n. s. p. 182. 

» Walk. List Lepid, Heter, B, M, vL p. 1410. 

" Walk. List of Lepid. Meter. B, M, ii. p. 673. 

" Fries, 8yst. iiL p. 274 j Ch. Bob. VigH, Paras, p. 607. 

C2 
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come in contact with the caterpillar when on the point of 
undergoing its metamorphosis. 

From the appearances exhibited by the caterpillar repre- 
sented in PL III. f. 10, it is supposed to belong to this fiunily. 
It was found at Bulstrode in Buckinghamshire, and had 
probably, while feeding on the low-growing plants, come in 
contact with the germ of the parasite*. The caterpillar 
would seem afterwards to have buried itself among the 
damp vegetable debris, apparently to the depth of an inch 
and a half; while thus located it germinates, and the para- 
site grows from it, having the basal half of the lengthened 
stem furnished with short slender roots proceeding from 
varioiis parts with in that length, — ^while the apical portion 
is smooth and without any such appendages, which shows 
that it was exposed above the surface of the earth. The apex 
terminates in a small globular head. The parasite grows 
from the thorax, which is completely covered by the thallus. 
The body of the insect has minute roots springing from it. 



The caterpillar which is from the East Indies, and repre- 
sented in Fl. III. f. 8^ twice its natural size, is apparently 
furnished with slender hairs all over its body, and with short 
fascicles of hairs along each side, as well as with four fascicles 
of long strong hairs placed two anteriorly and two poste- 
riorly, leading to the supposition that it may belong to the 
family Idparida ; but fiirther information cannot be given, 
as the parasite so completely covers -the caterpillar as to 
obliterate all those minute specific characters which might 
assist in determining its name. 

The caterpillars of this family, it may be observed, are 
usually hatched in April ; and consequently they remain in 
that state until the month of June, when they change to 
the pupa : from this latter state they do not change to a 
moth until towards the end of Jidy. 

The parasitical mould had no doubt commenced as usual 
in the interior of the caterpillar, and then covered the 
exterior ; after which a series of lengthened filaments grew 
from the upper surface of the body. It is probably a species 
of Isaria, though M. Bobin considers the structure of the 
plant to be like that of " Spharia entomorhiza.^^ 

In the great family of Noctuidcd must be placed the cater- 
pillar of the far-famed Chinese "Summer-plant Winter- 
insect*' • (PI. ni. f. 13), which exhibits, amongst other cha- 

^ Sphsria entomoihiza, Dick$. 

* Ch. Bob. Vigit, Parat, t. ix- f. 6. 

* Pereira, Pharm. Jowm, iL p. 590. 

* The late Mr. Boubleday oonsidored that it was probably a species of 
AgroUa, 

' Where it is stated to be ** used only in the Emperor's palace, as a 
strengthening and renovating substance, and is supposed to possess pro- 
perties similar to those ascribed to ginseng. It is reoonmiended in cases 
where the powers of tlie system have been reduced by over-exertion or 
sickness. A duck is stuffed with, five drachms of the fungus, and the 
bird roasted by a slow fire. The virtue of the fungus is supposed to 
pass into the flesh of the bird, which is to be eaten twice daily for 
dght or ten days.'*-'Fereira, M<U. Med, ii p. 52. fl 48, 44. 



raoters, that of having the prothorax entirely protected by a 
shield, and from its general appearance seems to form part 
of the genus Qortyna^. The caterpillar, wbich is of a light 
yellowish-brown colour, probably bores into and feeds on the 
roots of aquatic plants that grow abundantly in the marshy 
ground on the sides of the numerous rivers and canals of 
China'; and they are also stated to be brought from Japan' 
and Thibet. The insect can only be discovered by the ap- 
pearance of the plant, which, soon after it is attacked, begins 
to droop and look sickly. After the parasite comes in con- 
tact with the caterpillar, the latter buries itself in the earth : 
it first turns with its head upwards; and then, being appa- 
rently checked by the presence of the parasite internally, it 
remains in that position, and the outer plant ^ naturally 
grows upwards and breaks its way out, probably through 
the suture of the labium. As it increases in size, it splits 
the head into two parts, as is shown in the figure. Like 
the others that grow in the same manner, the stem is thick 
throughout, with the apex somewhat flattened and rather 
broad, so much so as to be palmated^ in some specimens. 

E^umur', who in 1726 first published a notice of this 
curious fungoid insect, stated that the parasite was attached 
to the anal portion of the caterpillar ; and he represented 
that when the parasite was detached from, the insect, the 
end gave the appearance of lengthened roots, as if they had 
surrounded the last segment of the body of the insect. The 
parasite, however, springs from the head; and the Eev. 
M. J. Berkeley says*" " that it is attached by simple, or 
very sparingly-branched, very slender, flexuous, inarticulate 
threads, which spread more or less over the surface of the 
caterpillar. The substai^Lce of the caterpillar is replaced by 
a rough mass of very fine branched threads which are far 
more compact than those in the substance of the fungus, 
mixed with colourless oil-globules." 

The caterpillar of the Eurois tincta^^ (Pl.V. f.9) was 
found, ia some part of Kent, perfectly free from any ap- 
pearance of having a parasite upon it, and was conveyed 
to a breeding-cage in London to undergo its metamorphosis, 
but was discovered some time afterwards completely filled 
with a fungoid substance, and at the same time exhibited 
two long very slender parasites, which grew from the back 
of the thoracic segments. Another caterpillar of this family 
was obtained ui the autumn of 1843 from ofi* palings, to which 
it had apparently been attached by a spider' s-web, and thus 

^ Where it is known as ' Totsu kaso.' Thunberg, Tran. iii p. 68. 
7 Clavaria entomorrhiza, Westw. Joum. Proc. Ent. Soc. 1838, p. vi, 
et 1841, pL vL f.5; Ch. Bob. Viff^, Parat. p. 668; Pereira, Pharm. 
Joum. iL p. 591, fig. p. 592. 

Sphsna sinensis, BerJcel, Lond. Joum. of Bot. iL p. 207. pi. viiL 
i,\\ar-d\ lindley, Veget, Kingd, p. 89. fig. xxiv.* ; Ch. Bob. VSgit. 
Paras, p. 648 ; Pereira, Mat, Med. iL p. 52. fig. 
* Lond. Joum. of Bot. u. pi. TiiL £. 

» MSm. Acad. Roy. des 8cL 1726 (1728), p. 804. 1. 16. 1 1-4 ; Fouge- 
roux, l. c. 1769, p. 472. t. 5. 1 10, 11. 
»» Lond. Joum. of Bot. iL p. 207. 
" Walk. LUtLspid. Heter. B. M. xL p. 558. 
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it waa kept exposed to the influence of the weather. Its 
body was entirely coated by a white creamy mould, like 
that which attacks silkworms, and is termed Muscardine ; 
the insect is so completely filled, that even the feet, especially 
the false ones, are fully stretched out by the internal thallus. 
Various European chrysalides of this family are also occa- 
sionally found infested by parasitical moidds. Thus, the 
chrysalis of the TcBniocampa instabilis^ has been obtained 
attacked by the Isaria leprosa^, and that of the JECama wpsilon^ 
with the Isaria strigosa*. A half-rotten chrysalis, which had 
been found in a shady place, was covered by the Isaria 
crassa^l and another chrysalis formed the basis of a parasite 
which has been called Isaria velutipes^ — this parasite is con- 
sidered by some botanists to be a variety of the former 
one. The chrysalis, PL III. f. 4 ^ in a partly-opened cocoon 
which is supposed to be formed so by a species ofMamestra ?, 
had the Clavaria mUitaris growing on it, wliile PI. III. f. 7. 
represents an entirely close kind of cocoon, from which 
grows a palmated kind of fungus that has been designated 
Mamaria farinosa^j and is stated to be found in Sweden and 
England. The parasite proceeds from the chrysalis through 
the surface of the cocoon, which is composed of particles of 
earth matted together by silk. 

Perfect insects of the same family are equally infested 
with parasitical moulds, viz., 

Erehus odor a* ^ from Ega. 

Erehu8 odora, var., from St. Domingo (PI. III. f. 12), 
attached to a leaf. 

Plaxia macarea^^, Cram. t. 399. f. L, from Surinam. 

Cerastii vaccinii ", of Europe. 
And also undetermined species of British Noctua, viz., one 
found in Devonshire attached to a leaf (PI. III. f. 14) ; 
another in St. Mary's Isle, Kirkcudbright, attached to a 
branch of a tree (PI. HI. f. 15) ; and a third from the New 
Forest, also attached to a branch of a heath. 

These imago insects are all apparently infested by the 
same kind of IsaHa as that which has been previously 
noticed and described as growing on the species of Sphin- 
^idcBy and are attached to leaves, <&c., under similar cir- 
cumstances. The last example mentioned was discovered 
surrounded by a cobweb, as. if the spider had enveloped it to 
secure it ; but whether before or after the growth of the 
parasite is uncertain. 

Several European species of Oeometrida are recorded as 

1 Noctua instabilis, ScUff, ; Walk. lAH Lepid, Meter. B, Jf. x. p.424. 
« Fries, 8y9t, m. p. 272 ; Ch. Rob. VSgH, Parat. p. 608. 

* Noctua upsilon, Schiff, j Orthosia jpsilon, Walk, List Lepid. Heter. 
B.M.x.p.433. 

< Fries, Syst, p. 274 ; Ch. Rob. VSgit, Farat, p. 607. 

* Link, Spec, ii. p. 122. 

Isaria farinosa, Fries ; Ch. Rob. VSgit. Faroe, p. 608 ; Kirby and 
Spenoe, Introd. to Ent, iv. p. 207. 

* Link, Observ,m Ord, Plant. Nat, I ^. IB, t, 1. 132. 
Isaria orassa, var., Ch. Boh, Y6g6t. Paras, p. 609. 

y Hohn, Acta Hafn. 1781, L p. 302. t. . f. x ; Hohnsk. Coryp. 1. 15. 
£ 6, c, A. 



having been discovered with the Isaria arachnophiW^ upon 
them, viz. Ghametra (Speranzia) brunneata, G. (Eraunis) 
defoUariay G. (Nyssia) zonaria, G. (BLston) betularia, G. 
(Oporabia) dUutaria ; and the pupa of G. (Bupalus) piniaria 
has been found covered with a ftingoid mould ". 



A species of !Bnea from St. Domingo is contained in the 
British Museum, which is affixed to a leaf by means of a 
species of Isaria in the same manner as the Sphingida^ &c. 



PL III. f. 11. represents (twice its natural size) a small 
caterpillar from St. Vincent, having lengthened slender 
ftmgi, with long clavate apices, growing from the upper 
surface of the thoracic segments, while from beneath the 
abdomen sprout various short fungi of different lengths and 
forms. The characters of the insect are so obliterated by 
the fungoid matter, that it is impossible to give any idea of 
its position in the system. The Eev. Mr. Berkeley has re- 
corded that in South Carolina were obtained, during summer, 
certain small " caterpillars " that were buried in the soil in 
damp woods. Prom the head of each grew a long slender 
fungoid parasite", which reached to the length of 4 inches. 
But not having seen the specimens, it is impossible from 
the figures to form any opinion as to the family of Lepi- 
doptera they may belong to. 



In Obthopteba only one species has as yet been noticed 
as attacked by a fimgous parasite. A specimen of Gn/llotalpa 
americana was found in a wood " near Newark, Delaware, upon 
turning over a log. The insect was seen standing very 
quietly at the mouth of its oval cell, which is formed in the 
earth, having a short curved tube to the surface. Upon 
taking it up it exhibited no signs of movement, though per- 
fectly fresh and life-like in appearance." On examining it 
the next morning, " it still presented no signs of life. Every 
part of the insect was perfect, not even the antenme being 
broken. Upon feeling it, it was very hard and resistant ; 
and on making an incision through the thorax, it exhaled a 
fungoid odour. The insect had been invaded with a para- 
sitic fungus, which everywhere filled the animal, occupying 
the position of all the soft tissue, and extending even into 
the tarsal joints. It formed a yellowish or cream-coloured 
compact mass, and, in the abdomen, enclosed in its centre 
the stomachal teeth of the insect *^." This fungus is thought 

« Holm, L 0. i. p. 299. t. . f. vi ; Holmsk. Coryp. t. 7; Ch. Bob. 
V(fyit. Faroe, p. 670. 

Clayaria fiuinosa, Dicke. 

Isaria trancata, Fere. ; Kirby and Spcnce, Introd. to Ewt. iv. p. 207. 
» Walk. JAet of Lepid. Heter. B. M. xiv. p. 1290. 
w Walk. I e. XV. p. 1626. 

" Walk. I. e. z. p. 446 ; Lebert, Berl. Ent. ZeU. 1858, p. 179. 
" Dittmap, in Sturmy Oerm. iii. t. 56 ; Ch. Rob. VSgSt. Faroe, p. 607. 
" A species of Verticillium, Lebert, Berl. Ent. Zeit. 1868, p. 179. 
^^ Cordjoeps aciddaris, Bovenel, BerkeL Jowm. of Froc. lAnn. 8oc. 
1857, p. 158. t. . f. . 

" Leidy, Froc. Acad. Nat. 8ci. Fhilad. 1861, pp. 204, 210 j id. Smith- 
soman Contr. to Knowl. v. p. 58. 
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by Dr. Leidj^ to be the same as that which sometimes 
attacks the larv® of lamellicom insects. 



Among HxMEKOFTBBA several families have to be referred 
to : viz., in the family ChryHdidcd must be noticed a new 
species of Chrysis from Celebes, having very minute para- 
sites, which proceed from various parts of the thorax and 
abdomen, in the form of very minute, slender, semitrans- 
parent filaments, with rounded heads at the apex of each, of 
a yellow colour. 

These insects are usually found in holes in rotten wood 
which had been occupied by other insects, on which they in 
their turn are parasitic. 

A species of Femphredon^, which forms part of the family 
CrabronidWy has been observed ia this country attached to 
plants by a similar secretion to that which affects the com- 
mon fly, as noticed under Diptera. 



Three species of the family Formicid<B have been dis- 
covered as infested with fungoid parasites : viz., a species 
of Formica from St. Vincent (represented PI. IV. f. 7) is 
attached to a leaf by means of a fimgoid matter, while from 
between the hind part of the thorax and the fore part of the 
abdomen proceeds a very slender filament. In a second 
specimen, also attached to a leaf^ a very long slender fungoid 
filament takes its rise from between the head and prothorax. 
The Ibrmioa atrioeps^ from Santarem has a rather thick 
stem-like firngus from between the thorax and head above, 
which looks as if it were imperfect. And a specimen of the 
Formica sexguttata^y from Santarem, which is attached to a 
portion of a leaf by its abdomen and legs, bears, from the 
front of the head above the labium, and from the prothorax, 
two slender filiform fiingi ; that of the latter is branched 
from the middle of its length, the ends gradually becoming 
very acute and hair-like. 

These insects, as neuters, reside chiefly in the nest, which 
they form under ground, and wherein they perform all the 
labour of the community. 



In the fiftmily Fumenida, it may be mentioned that the 
Odynerus parietum^ has been found by Mr. F. Smith in 

» Proc. Acad. Nat. Set. PhUad. 1861, p. 235. 

< Diodontu0, Steph. Jaum. qfProe. EfU. Soo. ii. p. Ixiv (1887). 

s Smith, List of Hffmenopt. Int. JB. M. vi. p. 44. 

* Smith, List of Hymenopt. Ins. B. M. vi. p. 41. 

* Smith, List of Hymenopt. Ins. 3. M. v. p. 62. 

* Smith, List ofSymenopt. Ins. B. M. v. p. 116. 

7 Isaria spheoophils, Dittmar, in Sturm, Chrm. Flora^ 1 67 ; Ch. Bob. 
Viget. Paras, p. 609. 

Ceratonema crabronis, Pers. Myc. 1 48. 
^ FoliBtee americana^ Fahr, Syst Pies. 276. 29 ; Saussure, Momogr. 
ChUp. Soc. p. 93. 

Polistes orinita, Smith, List of Hymenopt. In«. B. M. t. p. 108. 
' Tespa crinita, Felton, Fhilo«. Trans, liv. p. 64. pL yi. ; Natrnffor* 
seher, t. p. 194. t. ; Fnesslj, May, der Bntom. IL p. 97 ; Saussure, 
Monogr. OuSp. Soe. p. 93. 



Battersea Fields, having a fungus growing from the front of 
the prothorax. 

To the family Vespida belong several insects subject to 
parasites; the first is the well-known Hornet, or Tespa 
crabro^ (PI. IV. f. 8), which was taken out of rotten wood 
during summer, having attached to the under surface of the 
thorax and abdomen a series of filiform fringi^ measuring 
from 2^ to near 4 inches in length, gradually becoming acute 
at the tip, while at an inch frt)m the base is a knot-like pro- 
jection, from which the remaining portion of each of the 
stems seems to spring. 

The hornet forms its nest, which is composed of decaying 
wood, in hollow trees, or under the eaves of bams, Ac. 

The Polistes americana^ has been recorded as apparently 
attacked by three kinds of fimgi. That first to be noticed 
waa described by Felton in 1764 under the name of Vespa 
crinita^, or " the wasp with hairs." It was furnished with 
very long and extremely slender filaments thaii proceeded 
from the various sutures of the head and thorax, and 
from the joints of the abdomen and legs. They are of 
various lengths, being longest on the head, thorax, and 
abdomen. Felton says that " all the hairs are of a light 
brown colour, and seem to be stiff; but their ends are quite 
soft, like papill», and from thence thicker." These are 
sometimes, it is said, found in clusters of many individuals 
matted together. 

The second example (H. IV. f. 2'°) is attached longitudi- 
nally to a branch by means of the tarsi ; it wants the wings, 
although it is in the imago state. The parasite proceeds 
from the joints of the upper surfiskje of the thorax and 
abdomen, in the form of numerous slender filaments from 
two lines to three-quarters of an inch in length. The thorax 
and abdomen are black, except at the tip of the latter, which 
is red, while the plant is of an orange colour. It is stated 
by M. Saussure to be brought from the Antilles and Cay- 
enne. The third example (PI. IV. f. 6) is from the West 
Indies, where it is known under the name of " la Quepe 
v6g6tale," or Vegetable Wasp. The parasite protrudes from 
the sternum ; and " the wasp " was noticed by Dr. Maddiana 
still living ^^ with its encumbrance attached to it, though 
apparently in the last stage of existence, and seeming about 
to perish from the influence of its destructive parasite". 

»« Saussure, OuSp. Soc. p, 98. t. xL 

" This singular phenomenon was first noticed by Torrubia, in his 
Apparato para la historia natural de Sspannola, 1764, who gave a re- 
presentation of two wasps lying on the ground, with a tree growing out 
of the base of each abdomen, while three other wasps are flying round 
the trees that are growing firom the ground, having a similar tree affixed 
to each insect. Each tree is furnished with numerous trifoliated leayes. 
(Copied in Edw. Birds, pi. 336 ; Buchner, Nova Acta Cur. 1767, t. 7. 
1 18 ; Der Naturforscher, 1774, t. iv.) 

1' Sphffiria entomorrhisa, EaUey, Ann. Lye. of New York, 1823, 
p. 126. 

Sphsria militaris, Penny Cydop. ' Dry-rot.' 

davaria militaris, Berhel. 

Pohstophtora anthyllarum, Lebert, Berl. Ent. Zdt. 1858, p. 179. 
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In another account^ it is stated that " a wasp's nest" was 
found " lying on the ground, which had by some means been 
separated from a branch of the Zaurus persea, near which 
it had fallen. The insects were in a strange condition after 
this disaster to their dwelling. Some were flitting about 
over the cells, and by the softness of their wings and the 
funtness of their colours were easily known to have under- 
gone the last metamorphosis into the perfect insect but 
a short time." " Many others were lying dead on the 
ground. On examining these, it was instantly perceived 
that vegetables were proceeding from their bodies, and this 
uniformly from the anterior part of the sternum or thorax." 
Fifty specimens were collected of the vegetating wasps. 
** On inspecting the nest, it was found that a considerable 
portion of the ceUs were empty. This, however, was not 
the case with them all ; for there were still some that con- 
tained young wasps in the state of larvss [pup®], and which 
had not reached the last stage of the metamorphosis." One 
of these was drawn from its cell, and was found to have an 
incipient vegetation ; and, moreover, its progress had kept 
pace with the growth of the chrysalis [pupa]. It is rarely, 
if ever, found with more than one plant on an insect. The 
entire body of the insect is found, on being opened, to be 
filled with the thallus of the frmgus, which dries up the in- 
terior of the body, and then by degrees occupies the whole 
cavity of the shell of the insect, even " to the orbits of the 
eyes and the joints of the tarsi«." The nest of this insect 
is composed of finely gnawed wood, which is reduced by the 
insect to a kind of paste, and then is formed into a nest of a 
variable number of hexagonal ceUs, the number depending 
on the number of insects forming the community. The 
cells are arranged in a single tier ; and after numerous cells 
are constructed, the nest itself partakes also of a hexa- 
gonal shape. As the tier is not enveloped in an outer case 
as is usual with oth^ wasps, the openings of the ceUs are 
entirely unprotected, and are thereby exposed to the atmo- 
sphere. It is in these open cells that the insect resides 
during the first two periods of its existence ; but it is during 
the larva state that the minute germs of fungi may get con- 
veyed to the insect with its food ', which consists of vege- 
table matter, as the insects have been found with an inci- 
pient vegetation previous to leaving the cells. These nests 
often become saturated and detached by the heavy tropical 
rains, as they are only united sideways to the small branch 
of a tree by a slender pedicle, and thus &11 on the decayed 
vegetables that clothe the ground of the primeval forests 
of tropical countries, which may assist the growth of the 
parasite. 

^ Mitchell, SilUm, Amer, Joum. zii. p. 22, 1827. See also Maddiana, 
Joum. de Pharm. 1829, p. 158 (Otiadaloupe) ; Weetw. Introd; Clcutif. 
oflm, ii p. 251 (Yespa yegetans) ; Hearne, Joum, Proe, o/Ent, 8oo, 
L p. livi J Ch. Bob. VSffH. Parat, p. 663. 

* Pewmf Cyclop, * Dry-rot.' 

* Mr. Mitchell thinks '' that under particular oiroumstanoes the body 
of the insect, while yet alive, becomes the soil or base upon which vege- 
tables fiuten themselTes, and firom which they derive support'* — Sillim. 
Amer, Joum, xiL p. 28. 



Of the Pointed f meaicana * from Trinidad, Dr. Maddiana 
relates that it was "in an apparently perfect condition, 
glued somehow, by one wing only, to a leaf of a tree. Prom 
all parts of its body issued filaments from one to three 
inches long. They were wholly different from the Sph»ria, 
being black, shining, and resembling the plant called Spanish 
Beard, or Tillandsia usneoides.'' Dr. Maddiana supposes 
"that in some instances the vegetation commences only 
after life has ceased," while Dr. Mitchell considers it " as 
likely that the seeds of the vegetable were planted on the 
larva or pupa. It is not necessary to suppose that death 
should have preceded their insertion." 

The Polistes rubiginostia ' from St. Vincent is represented 
in PL lY. f. 4, having a fungus like that on P. americana. 

A specimen of this genus is represented in PI. Y.f.6, which 
is contained in Mr. Westwood's collection, having two 
fungi about two inches long proceeding from the under part 
of the thorax, one of which has an ovate head at the apex, of 
a pale green colour. The insect is imperfect, and has be- 
come black, probably from the effect of the fungus. The 
figure of another imperfect specimen of this genus is given 
in PI. IV. f. 6, having short branched fungi at the base of the 
wings. Both these examples are too imperfect to apply any 
specific names to them ; but they were no doubt brought 
from tropical America. 

The Icaria cineta\ figured in PI. IV. f. 3, from Western 
Africa, is also in the imago state ; and it is the first African 
insect that has been observed to form the basis of a para- 
sitical plant. It is most remarkable for bearing, apparently, 
two kinds of fiingi. One, which is represented by two exam- 
ples only, proceeds singly from the base of each wing ; they 
are short, rather thick, with a prominent club-formed termi- 
nation. The other kind consists of four rather long and 
very slender filaments, arising from the third joint of the 
abdomen ; each filament has a slight indication of a club- 
like termination, apparently trifoliated : they are altogether 
different from those at the base of the wings, yet they may be 
the same fungus under a different manner of growth. The 
insect has retained its proper colour, and is affixed, like the 
former, longitudinally to the branch by means of its tarsi 
and the apex of its abdomen. 

The fiftmily Apida may here be referred to, as the larvae of 
British Bees, covered with a fungoid parasite, have been dis- 
covered by Mr. P. Smith while digging into their nests, 
which they form either in wooden posts or in banks of 
earth. They have, however, been more particularly found 
so affected in the colonies of Anthophora acervorum ^. This 

^ Yespa merinana, MUckell^ Sillim. Amer. Joum. xii. p. 24 (1827). 

* Smith, Lift, of Hymeuopt, Int. B, M, v. p. 111. 

* LepeL, Scmas, OuSp. Soc. p. 39. t. v. f. 9 ; Smith, lAH of Hymenopt, 
Ins, 3, M, V. p. 97. 

7 Smith, lAgt t^Eiymenopt, Int. B. M, ii p. 821 ; id. Brit, Hymen. 
Lp.204 

See XjlariA apimi, Oray^ Nat. Arrang. Brit. Plants, L p. 511, as found 
on the pupae of Bees. It has lately been supposed that many Hive Bees 
are annually destroyed by some kind of iimgoid parasites. 



L/iuiLiiiicu uy 






16 



latter insect fonns in clialk-pits a nest of such amazing ex- 
tent, that in the middle of April a dark flickering shadow is 
cast on the ground from the countless insects assembled. 



It was thought by Dr. Leidy ^ that the insects of the Order 
ELetebopteba, which " suck the juices only of plants or 
animals, through a delicate proboscis," were "placed under 
circumstances the most favourable of all animals to avoid 
taking in, with their food, spores and plants of a parasitic 
character." It seems, however, that, like Homoptera, which 
are equally suctorial, they are liable to become the base of 
fungoid parasites. Thus, the Fentatoma prasina^ forms the 
base of the curious filamentous fungus, Penicillium Fieberi ', 
which covers the antennae, the four front legs, the sides of 
the thorax and outer basal portion of the elytra, although, 
when discovered, the insect was dead. And the Metapodius 
latipes* has been recorded as having, from the dorsal portion 
of its abdomen, a series of lengthened fungoid filaments. 



The next Order, Homoftbba, embraces various species of 
Cicada that are liable to become the bases of fungoid para- 
sites, several of which are represented in PI. lY. f. 9-14, and 
inPl. V.f.1-8. 

These insects reside, during the first two periods of their 
existence, in the earth, into which they descend immediately 
after being released from the eggs (which had previoiisly 
been deposited by the female in slits in dead branches by 
means of an ovipositor), seeking the roots of trees, ferns, 
and other plants, to which they cling, and extracting the 
sap by the insertion of their proboscis into the bark, thus 
causing even large trees and plants to wither and die from 
the countless number of their assailants. They continue to 
reside in the earth even after they have undergone their 
metamorphosis into the pupa state, in which condition they 
are equally active and destructive to the roots of trees, Ac. ; 
indeed the only difierence between these two states is, that 
the pupa possesses rudimental wings, visible on the sides of 
the body. They usually remain near the surface ; but as 
winter approaches they descend into the earth to the depth 
of 2 or 3 feet, which they are enabled to do by means of the 
great strength of the anterior legs of the Wv® and pupse, 
which can even penetrate through the most solid and hard- 

» Proc. Acad, Nat. 8ci, FhUad. 1861, p. 210. 
» Hahn, Wanz. Ins. ii. 6. 1 48/ f. 149. 

* Oorda, PracM-fiora^ t. iz. ; Ch. Bob. VSgSt. Faroi, p. 664. 

^ AcanthocephaluB, Westw. Joum. Proc Ent. Soo. iiL p. ir. pL vi 1 7. 
ErcanthooephAla, Ch, Eol, Y^. Paraa. p. 664. 
Metapodius latipes, VaU. List of Hemipt Ins. B. M. p. 427. 

* Jamaica. Cicada albiflos, p. 148, and 0. meeoohlora, p. 129, of WaUc. 
List of Homopt B. M. 

Cuba. C. charido, WaUe. I, o, p. 146. 

St. Thomas. C. tomentosa, WetUc, I, e, SuppL p. 22. 
« yegetating Wasp, TTo^mmi, Phil. Trans. (1768) iiL p. 272. pi. 28. 
(Martinique and Dominica), Edw. Birdt^ pL 885. 

Clavaria sobolifera, Hill, I. c, p. 278 j Bochner, Nova Ada Our, iiL 
p. 441. t. 7. 1 12 (Cuba) (1767). 



trodden road: but the digging-apparatus is transformed 
into legs resembling the other four, on the insect assuming 
the last or perfect stage of life. It is during the first two 
stages that these insects, especially in rainy seasons, become 
the bases of the parasite, which first commences in the 
interior of the insect : afber a time the thallus bursts forth at 
that part of the outer case from which the insect would 
escape at the period of assuming the difierent states of pupa 
and imago ; that is to say, at the longitudinal suture on the 
middle of the upper surface of the head, and on the dorsal 
portion of the prothorax and mesothorax. It is from this 
thallus that the frmgoid parasite takes its rise, either from 
the head (PI. IV. f. 11) or from the prothorax (R. lY. 
12), and even from the mesothorax (PI. IV. f. 14) ; but this 
may depend upon the position of the insect at the com- 
mencement of the outer development of the fungus. In 
some specimens, however, the fungus springs from the joints 
of the upper and under surface of the abdomen, and some- 
times also from the joints of the two fore-legs (PI. V. f. 3). 
The examples all show that the insect was only imbedded 
just below the surface of the earth, or in vegetable matter, 
during the period of the growth of the ftmgus. 

The parasite which adopts the Oicada of the West Indies* 
as the basis of its development, assumes various forms of 
growth : — viz. a lengthened stem, with proliferous processes 
in or near the middle, and a subglobose head at its apex 
(PI. rV. f. 11 •) (Jamaica) ; — a short stem with proliferous 
processes, but without terminal head ' ; — several stems pro- 
ceeding from one base (PI. IV. f. 13) (Jamaica), termi- 
nating in subglobose heads °; — a lengthened and smooth 
stem, ending in a clavate head (PL IV. f. 12 •) (Jamaica) ; — 
a lengthened and smooth stem with short tuberculated 
heads *°; — a smooth stem with irregular-formed heads " ; — a 
lengthened and smooth stem with a very long granulated 
head (PI. IV. f. 14 ^*) ; — proliferous processes, proceeding at 
once from the head or thorax (PL V. f. 1, 3), and the fungus 
also appearing from the joints, either on the upper or under 
surface of the abdomen (PL V. f. 2, 3), and sometimes from 
the fore-legs (PL V. f. 3) (Jamaica (?), Westw.) ;— a short 
stem, which divides into two branches, each rather longer 
than the main branch (PI. V. f 2) (Jamaica (?), Westw.). 

"The Cicada septend^cim^^ is also subject," says Dr. 
Leidy", "to a fungous disease. The posterior part of the 

Muses vegetans, MiU. Nova Acta Cur. (1769), iv. p. . t. 7. f. 6 ; 
id. Joupn. de Phys. (1771) L p. 161. t. ii. f. 6. 

Musca Tegetabilis, Ch. Boh, Y^it. Paras, p. 666. 

Sphffiria on Cicacbe, Kirhy and Spence, Introd. to Entom. iy. p. 208. 

Sphffiria sobolifera, Berkel. Lond. Joum. of Bot. ii. p. 207. 
7 Fougeroux deBondaroy, MSm. de rAead.Boy,des8oL 1769, t. 4. f.4. 
« Spallanzani, Nouv. Becher. 9ur ditc. JGcrosc. 1769, t. 6. f. 1, 8 (Ca- 
raibes). 
» Hohn, Acta ffqfn, 1781, t. . f. xL xiL (St. Thomas). 
^ Fougeroux, M4m, de VAcad, Boy, des 8ei. 1769, t. 4. f. 5, 6. 
11 Fougeroux, Let, 4, f. 7, 8. 
^ Fougeroux, I, c, t. 4. f. 7. 
u Walk. lAti of Homopt, B. M. p. 146. 
I* Broc, Aead. of Nat, 8ci.BhUad, 1861, p. 286. 
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abdomen has been obseired in several instancee to be filled 
with a mass of oval spore-like bodies, embossed upon the 
surface, but becoming smooth from endosmosis when placed 
in water." 

The specific name indicates that the remarkable period of 
seyenteen years recurs with perfect regularity, before each 
generation, numbering manj millions of individuals, attains 
BofBcient maturity to change into the imago or perfect state. 
Their appearance varies in different districts, though this 
lengthened interval always passes before each series appears, 
and must occasion the insect to undergo many changes of 
temperature and weather. The same reason probably causes 
it to be liable to become the basis of the fiingoid parasite. 
It dwells chiefiy in localities abounding in trees, and even on 
land which was free of them before, when trees, especially 
those bearing fruits, have been planted upon it ; although 
it remains in some localities even after the trees have been 
removed, and then feeds on the roots of grasses, <&c., still 
making its appearance regularly after the allotted period of 
seventeen years is passed. Their metamorphosis usually 
takes place in the night ; but their reappearance is antici- 
pated by the inhabitants of some localities, who register the 
year when they may be expected, so that they appear with- 
out creating much surprise. 

The Oieada^ of New Zealand also form the bases of 
fungoid parasites *, which chiefiy grow from the head and 
thorax in a series of short stems, that are sometimes matted 
together, each ending in several tuberculated proliferous 
processes (PL lY. f. 9, 10) ; sometimes the fringus also 
springs from the joints of the fore-legs. 

As the insects thus infested are always in their larva and 
pupa states, it becomes impossible correctly to affix to them 
their proper specific names ; but as the habits of all the 
species are similar in every respect, it is most likely that all 
those species which usually inhabit localities where the 
germs of these fungoid parasites exist, are equally liable to 
become the bases of them. 

It is recorded that some species of Cicada are also liable 
to the attacks of a kind of iMoria^ which owes its specific 
name to that circumstance*. 

The Delphax saccharivora* of St. Vincent is sometimes 
found (PI. IV. f. 15) adhering to the midrib of the under 
BurfSstce of a leaf by means of a frmgoid matter, in the same 
manner as fiies, and from its body also spring lengthened 
filaments having a subovate head at their apex. 

It is on the young and tender shoots of the sugar-cane 

i Ten small speoiefl have been recorded u found in New Zealand, vix. 
Cicada muta^ p. 171, and C. einguUUay p. 114, OUt., C. serioea, p. 169, 
C. rosea, p. 220, C. eimcta, p. 204, C, nervosa, p. 218, C. Jrehe, p. 196, 
C inditmlsa, SuppL p. 33, C. bilinea, p. 34, and C. ockrina, p. 34, of Walk. 
Zdst qf Somoptera B. M. 

* Locust, or Sphffiria Basili, Taylor, New Zealand, p. 424. fig. p. 421. 
Cordyceps Sinclairi, Berkel. Hook. Flor. N. Zealand, ii. p. 338. 

* Isaria cicadee, Mtquel, BulL des Sci. Phys. en Neerl. 1838, p. 83 ; 
Ch. Rob. r<f^^. Paras, p. 666. 

* Walk. List of Homopt, B. M. ii. p. 363. 

* Ch. Rob. VigH, Paras, p. 489 ; Walk. lAst of Dipt B. M, iii. p. 848. 



that these insects are usually seen in immense quantities 
sitting on the midrib or large sap-vessels of the leaf, probing 
them with their proboscis to obtain the saccharine juice on 
which they regale themselves, and thus often causing from 
their number the death of the plant, to the serious loss of 
the growers. It is apparently while thus engaged that the 
parasite shows itself on the perfect insect. 



In the last Order, Diftbba, various insects have been 
noticed as affected by a peculiar kind of fungoid mould, 
viz., 

Desciacamna^^ 

Musea domestiea \ 

Musca vomitoria^f 

AnUhomyia pUmdliB *, 

Seatophaga stercoraria *. 

All these insects may occasionally be seen after autumnal 
rains, dead, on the Wk of trees, on portions of various 
plants, on the windows and ceilings of houses, &c., adhering 
by means of a whitish fungoid matter or mould ^, which 
seems to have emerged from between the last segments of 
the abdomen beneath and the joints of the legs. The body 
and wings also become entirely covered by the same para- 
site, which under a highly magnifying power " appears to 
consist of elongated filaments in dose contact." " When 
separated from the mass, some are found simple, and others 
terminated by a minute globule; those upon the wings 
appear merely globules"." 

These flies, which are in the perfect state, become, while 
in activity, suddenly overtaken by the effect of the parasite 
internally, which causes the insect to settle on any object 
that may be in its way ; death soon aftier ensues ; and the 
rapid growth of the parasite having first aflBzed them by the 
abdomen and legs to the object on which they had rested, it 
then developes itself entirely on the outer surface of the 
insect, and even spreads itself for some distance around it, 
as may easily be noticed in those seen on windows, &c. 

Some specimens of the genus Tachina have been found 
clothed by the liaria araehnophila during the spring and 
autumn months ". 

A minute pupa of a Dipterous insect, which was found 
buried in moss, is represented in PI. IV. f. 16 ", having a 
long slender smooth stem that rises from the middle of one 
side, with a globose head at its apex. While f. 17 of the 

• Loudon, Mag. rii. p. 681 ; Walk. List qfDipt. B. U. iii p. 900. 

7 Loudon, Mag. iV; if. viL p. 68> Anm. Sci. Nat. n. 8. v. p. 816 ; Walk. 
List of Dipt. B. M. iiL p. 892. 

8 Walk. List of Dipt. B. M. iii p. 921. 

» Fennell, Loud. Mag. ofN. R. vii p. 61 ; Shuckard, Joum. Proc. Emi. 
8oc. ii. p. bdx ; Walk. LiH of Dipt. B. M. iiL p. 979. 
w Sporendonema musc«, Fries, Syst. Myo. (1886). 
" Westw. Joum. Proc. Ent. 8oe. ii. p. Ixiii. pL ix. 1 2 (1887), 
» Ch. Rob. V^get. Paras, p. 608. 
I* Kentrosporium microoepbalum, WaUr. Beitr. cur Bot. iL t. iiL f. 10. 
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same plate ^ is supposed to represent the pupa of another 
kind of Dipterous insect (Ibbanuf ?), having a long fungus 
which springs from one end of it ; it gradually enlarges to 
the apex, where it is somewhat truncated. 



The ABAOHinnA are equally liable to be affected by several 
kinds of Isaria ; thus, the Mygale Gubana ' has been dis- 
covered with the body and legs covered by a yellowish-white 
parasite that has been named Isaria gigantea '. A species 
of Aranea from S. Carolina sometimes becomes the basis of 
the Isaria phalangiopkUa* ; while another species, found in 
Europe, is occasionally seen during the autumnal months, 
attacked by the Isaria tartarea^ ; and a species of Ctmus is 
represented in PI. lY. f. 18 as attached to a piece of rotten 
wood by means of a white kind of fungoid matter called 
Isaria arachnophila *, which had emerged from the interior 
of the body, and had after death covered the upper part of 
the back, and then extended itself into several upright 
stems, enlarging towards their apex; it is from these that 
the minute germs of the future plants are shot forth when 
matured. The eggs of spiders', which are usually found in 
number together, carefully preserved in bags formed of web, 
abo form the bases of Clavaria militarise 



The histories of the different kinds of insects that are 
liable to become the bases of fungi have thus been collected 
together ; they have been drawn up fit)m the various ac- 
counts published, from information kindly supplied, and 
from the recorded habits of the infested insects themselves, 
or of those which are most nearly allied to them, such 
alliance being inferred from the characters presented by the 
insect, in whatever stage of life it may have been found. It 
is now the writer's intention to glean from these various 
sources certain fskcts, with the view of endeavouring to 

1 Kentrosporimn daTatum, Wdllr. ^ o. t. iiL f. 22. 

Clavaria granuloea, BuU, Hist. 199. 1 496. f. 1. 

Sphsria militaris, BoU. Fungi, 1. 128 (P). 
3 Walck. Soman de la Sagra^ Voy. Cuba, Ctypi. p. 610. 

* Montagne, Ramon de la Sa^a, Toy. Cuba, Crypt, p. 309 ; Ch.Bob. 
VSgH, Paras, p. 610. 

^ Link, Spec. iL p. 114. 
Isaria aranearum, SchweiiiUz, CfyroL no. 1209. Syst. iii p. 278 ; 
Oh. Bob. VigiL Faroe, p. 609. 

* Wallr. BeUr, mtr Bot, iL p. 147. t. 111. 

Isaria tartarioa, Ch. Boh. Y^^t. Paras, pp. 606, 669. 
Isaria BphsDrophila, WaUr, Beitr. xur Bot p. 160. 

< Dittmar, in Siurm, Germ. J7. t. 65 ; Oh. Bob. ViSget, Faroe, p.607. 

7 BerkeL Bngl Flor, y, iL p.2d2. 

s ThiB is also the case with living vegetables, which aoqoire a certain 
condition through the effect of extreme moisture, in consequence of 
which they form the basis of vegetable parasites or fungi ; and iu the 
same manner, living insects, while in health, become the bases of insect 
parasites, and even remain, for some time after they are attacked, in a 
living state, but gradually die as the parasites advance to maturity. 

« The chief or leading fact intended herein to be established, is the 
derivation of nourishment by the vegetable firom the living animal" — 
Mitchell, SUlun, Amer, Jowm, ziL p. 27. 



unravel, in part at least, the mode in which the mysterious 
process of combination takes place between the insect and 
the plant, as well as the subsequent development of the 
latter. These facts have been embodied in regular form, in 
order to point out what to look for, should any, either of the 
known Bntomophytes, or of any new species, fall in the way 
of those who may take an interest in the subject, and may 
thus be induced to add to our knowledge of these highly 
curious plant-insects. 

It is necessary first to observe, that life is certainly not 
extinct® when the insect first becomes the basis of these 
vegetable parasites, as has been indicated since the time of 
Father Torrubia in 1754 (in his case, it must be admitted, 
under rather marvellous circumstances), although this is 
now a very generally received opinion. It may be further 
noticed, that most of the insects thus affected are solely 
vegetable feeders, although there are a few which feed on 
animal matter. It is also supposed that the spores or seeds 
of the parasites may become connected with the insect in 
two ways ; either by the insects swallowing the seed with 
their vegetable food ', or by its settling on some portion of 
the exterior surface, and thus finding its way into the 
interior. That the seed is taken in the former mode is most 
probable *^ : it is so infinitely minute ", that it can only be 
seen by the most powerful lenses, and therefore so light as 
to be wafted through the air by the slightest motion of the 
wind. When thus floating about, it may either settle on the 
vegetation or fall on the ground, where it would become 
mixed with the soil or vegetable matter in which most of the 
insects in their earlier stages of life seek for nourishment, 
and by these means the seeds may be taken in with the 
food, which is thought to be " the most frequent way " by 
which the fungus becomes connected with "aerial ftnimftlg »«." 
The idea that the seed finds" or bores its way into the 
interior, after it becomes attached to the external surface, is 

* Br. Leidy thinks that " those insects which eat bu^ quantities of 
vegetable solid food, especially such as eat decaying substances, are very 
much infested with parasites." — Broc, Acad, Nat, Sci, Bkilad, 1851, 
p. 210. 

10 Holm considered, as fiir back as 1781, that the seeds were eaten with 
the food by the larva, and that they remained for some time in the in> 
testine {Corgph, p. 64). It has since been observed by M. de Quatre- 
fSagefl, that various medicines can be given to silkworms by sprinkling 
the leaves of the mulberry-trees on which they feed ; which shows that 
the spores or seeds may also be taken by the same means. 

'^ Sporules, or seeds of fungi, are so minute, that M. Fries esti- 
mated above ten millions in a single plant of the Beticularia maxima : 
they were so subtile, that they were like smoke. Still more wonderful 
does it appear, that a seed, minute enough to be wafted invisibly by a 
breath of air, should be the theatre of all the chemical changes that pro- 
duce its germination. 

M Leidy, Proc, Acad, Nat, Sci, BhUad. 1861, p. 210. 

u Mitchell, SUMm, Amer, Jowm, xii p. 23. 

Sir W. Hooker believes, in reference to the New Zealand Bntomo- 
phytes, that the caterpillar is ** in the act of working the soil" when 
" the spores of the fungus are lodged in the first joint of the neck '* 
(Lond, Jowm, of Bot, ii. p. 209) ; while Professor Owen and Dr. Thomp- 
son think *' that the parasite fell upon and beoam&^onneoted with the 
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one which cannot be entertained with regard to Entomo- 
phyteSy when it is taken into consideration that not the 
slightest sign of any such operation on the outer surface of 
the insect can be observed, though various kinds of insects 
have been obtained completely filled internally with the 
thallus, and without any external appearance of the parasite ; 
nor can it be so with caterpillars which have changed their 
skin on assiuning the chrysalis state, after burying them- 
selves in moss, Ac., and which are found in the latter state 
to form the bases of fungi. 

It is now allowed by most writers that the germination of 
the seed commences in the interior of the insect ; and it is 
fdso evident that it does not depend altogether on " being 
nourished by the warmth and moisture of the interior of the 
insect V' but rather on the insect becoming sickly' and feeble 
by the effect of the heavy raius that fall at stated periods in 
the intertropical regions ' ; or from the extremely humid 
seasons which prevail occasionally during certain months of 
the year in most extratropical countries*. This is especially 
applicable to those insects that reside in the earth, or in 
decayed vegetable matter, or in an exposed nest, as they 
must at such times be saturated by the water, and thus 
become completely enfeebled by its influence, after which 
the seed rapidly germinates, and then the thallus eventually 
expands itself throughout the interior of the insect, and 
thus the plant gradually predominates over the vital prin- 
ciple of the animal ^. The same thing is supposed to occur, 
although under other circumstances, with the silkworms, 
and is thought to be occasioned by the leases on which they 
are fed being saturated during hiunid seasons with a greater 
degree of moisture *, and by the external dampness pene- 
trating into the apartments in which the insects are con- 
fined, thereby affecting the atmosphere with a degree of 

caterpillar previous to its being buried in the earth — causing it to sicken 
and die, and then commenced the progress of germination." — Med, 
Times, 1843, p. 65. 

It is eren thought by some authors to take place while the insect is in 
a state of hybernation. 

1 Tcum. Joum. 1842, p. 807. 

It is beliered bj Dr. Thompson that the nourishment is derived from 
the adipose tissue of the body of the insect, and not in any degree from 
the surrounding earth. — Med, Timee, 1843, p. 65. 

' '* Isarise or moulds are dereloped as a product of a sickly state of 
the animaL"— -4im. ^ Mag, of N, H. 1841, p. 406. 

' The fiiUs of rains which have been recorded within the tropics, and 
which usually happen in mid-day, amount, in Haiti, to 127*88 inches ; 
in Guadaloupe, to 292*03 inches ; in Jamaica, to 70'00 inches annually. 
In the northern parts of South America the depth of rain has been 
stated to be 229*20 inches annually, while in some parts of Brazil it has 
been said to have reached 280*00 inches in the year ; but the mean quan- 
tity is noted at 115 inches for the year. 

* Some portions even of extratropical countries are subject to immense 
falls of rains, ex.gr, in the Himalaya Mountains, where no less than 
264 inches are said to haye flEhllen in one month : in the interior of China, 
it is recorded only at 68*8 inches during the year, and the rainy season 
occurs from April to October ; while on the east coast of China it happens 
firom October to April. The mean quantity of rain that falls in the Old 
World is about 76 inches in the year. In countries where the larger 
examples of Entomophytes are found, as in the south-eastern comer of 
Australia, Tasmania, and New Zealand, the rains usually fiJl during the 



doseness' and humid warmth that is injurious to the insects 
and causes them to become sickly and feeble, and thus to 
fall easy victims to the fungoid parasite or mould. 

The thallus gradually developes itself, and fills the outer 
case of the insect to such an extent, that it has been re- 
marked that " it seems entirely metamorphosed into a vege- 
table, with the exception of the skin and intestines*" — even 
occupying " the orbits of the eyes, and to the points of the 
tarsi*.** The insect retains its natural form, although its 
internal parts are dried up by the growth of the fungus. 
The outer portion of the plant then forces its way through 
the skin or tissue at various places, through the joints of the 
body, and even in some cases through the hard surface of 
the head, thus exhibiting very great power of development, 
while progressing towards maturity ; it also shows various 
peculiarities in the manner of its growth and form, which 
may in some cases be occasioned by the habit and position 
of the insect at the time it feels the effect of the inner plant 
or th%llus. 

It may be here mentioned that M. Tulasne '" considers 
that some of the Entomogenous fungi are represented under 
two different forms during their growth ; for instance, he 
believes the Isaria crassay Pers., is strictly united with the 
more complicated form of Spharia militaris. He also says 
that it would be interesting to ascertain what Isariw corre- 
spond with the three European species, as Sphmia entamo- 
rhiza ", Sph, gracilis, and Sph, myrfMcophila, It is not im- 
possible but that the more complete state of the firngi may 
be reserved for other climates ; thus, Isaria sphecophila may 
belong to some tropical species which is mentioned under 
the name of " OuSpes vS^etantes^:'* nor would he be sur- 
prised if the BotrytU bassiana should eventually prove to be 
the same species as Sphtria sinensis ^, or some analogous 

autumn and winter months, and are said to descend as it were in one 
immense sheet of water, and thus suddenly saturate the earth, to the 
detriment, in some cases, of animal and vegetable life. 

» " These facts, combined with others, tend to show that, to a slight 
degree, there is an independent existence in the different parts of the 
same insect, where life is retained for a considerable time in parts, al- 
though they may be separated."— Waterh. Proc, Z, 8. 1839, p. 146. 

' M. de Quatrefiages has since remarked, that silkworms fed on 
moistened leaves speedily felt the effects of them, and that very few of 
them spun cocoons. 

7 M. Audouin thought, " that when live insects are attacked by Aingi, 
it is only when they are confined in damp,unventilated places." — Compt 
Bend, 1837. M. de Quatrefages has lately proposed that silkworms 
should be reared in open sheds, which has been found to preserve them 
from the attacks of the spotted disease. 

* Lond, Joum. of Bot, iL p. 209. 

» Penny Cyclop. * Dry-rot.' 

10 Ann. des Sot, Nat, 1857, p. 42. 

11 This species is recorded in these pages, following the opinions of the 
various authors, to be the same fungus as is seen on some OwrcuUonida, 
on larve of Ancylonycha, and on the Polistee americana : thus, it is 
considered by them to inhabit other climates than Europe, and also to 
partake of various forms. 

" Br. Halsey considers this fungus to be the same as S. entomorhua, 

while the Rev. Mr. Berkeley has thought it to be the same as 8. mUUarii, 

^ This also was originidly considered as the 8, entomorhiza by some 



authors. 
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species of Spharia ^ It may be further added, that a differ- 
ence of habits may be the means of producing a change in 
some cases : thus, the Spcrendonema musea, which is parar 
sitic on common flies during autumn, is stated to grow out 
into Achlya proUfera, if placed in water *. 

Many caterpillars, it should be noticed, are found in the 
same locality, apparently unaffected by the parasite, which 
may be caused by the insect not falling in the way of the 
seed while feeding, or by its health not having been so 
greatly enfeebled by the humidity as that of others around 
it, to allow of the germination of the seed. 

When chrysalids form the bases of the parasite, it is 
supposed that the caterpillar had obtained the germ with its 
food previous to the change into the inactive state. It is 
still thought that extreme dampness is necessary for the^ 
development of the parasite, which the chrysalis is very 
liable to suffer from, as it either lies in the earth, vegetable 
matter, or moss, mostly without any kind of covering, or 
with only a slight cocoon, for some time before the period 
arrives to undergo its final transformation into the imago or 
perfect state. The development in this case is in every 
respect similar to what it would be in and on the caterpillar ; 
but it is more rarely met with. 

The spores or seeds, it may be remarked, are probably 
equally taken during dry seasons along with the food by the 
new series of insects that make their appearance in fungoid 
localities; but owing to the atmosphere being free from 
humidity, the insects are able to retain their health and 
energy, and are thereby rendered capable of throwing off 
quickly the remains of their food, as is the case with all 
vegetable feeders; sufficient time is consequently not al- 
lowed for the germination of the seed, and thus the insects 
escape and undergo all their metamorphoses, and ultimately 
reach the perfect state, in which the insect after a short 
time leaves a new progeny, some of which may or may not 
form the bases of their fungoid enemies at a period un- 
fftvourable to the insect, but more conducive to the develop- 
ment of the fungus. 

In connexion with the statement that the development 
and growth of the internal thallus are favoured by extreme 
moisture, an experiment may be referred to which was made 

I Thus, droumstaaoes not only combine to alter the appearance of 
fungoid plants during their growth, but such alterations also take place 
with some of the parasitic an^nals, as Entozoa. It has been proved that 
the early stages of these animals haye been swallowed or eaten with their 
victims by certain larger kinds of birds, quadrupeds, and fish, as these 
mysterious parasites are found on and in various parts of certain kinds 
of small «iPini#1tt J and though the yictims have been digested, yet the 
parasite has remained in the intestines uninjured and nourished, and it 
has in time become transformed into a more perfect form, and thereby 
appeared as a totally different parasite from that of the first state, many 
of ^ich have been described and named as distinct genera of animals 
from those in their earlier growth. 

^ Aim, 4" Jlfa^.of N. H,lS41,^,4iQ6. This is certainly a remarkable 
fact, when it is considered that the first-named is regarded as a fila- 
mentous fungus, and the second as belonging to the Alge. 

« Proc. Acad. Nat, Sci, FhUad, 1851, p. 210. 



by Dr. Leidy*, who placed some firagments of fiingoid 
matter, taken from the interior of a mole-cricket, which did 
not appear externally, in a small glass-case along with some 
moist Sphagnum ; these fragments after a time developed a 
series of cream-coloured stipites from three lines to an inch 
in length, varying in number on each fragment. It is pro- 
bable that these productions would eventually have formed 
the outer development of the plant, had not the mole- 
cricket been discovered and removed from its peculiar 
locality*. 

The absorbent nature of the fungus may occasion in a 
great measure the preservation of many of the specimens of 
Coleoptera in the larva and imago states, of caterpillars and 
chrysalids of Lepidoptera, and of the imago of Hymeno- 
ptera, &c., which are in some cases so clean and fresh as to 
give us further reason to suppose that life was not extinct 
when the parasite commenced its growth, and that its 
development was very rapid, and thus allowed no time for 
even the soft larv© or caterpillars to become decayed * and 
injured, provided an early discovery of the specimen took 
place, as it would also counteract the destructive influence 
of the moist places in which they are usually affected. 

It is well known .that the Fungus tribe are remarkable 
for the suddenness of their appearance : this has occasioned 
some authors to suppose that some kinds of the parasites 
are in the first instance spontaneously developed while the 
animal is in a sickly state, or by certain organic changes 
in the fat (when it has ceased to be under the influence of 
vitality), as in the silkworm for example, so as to render 
its component parts capable of spontaneously producing 
mould ; and that when once formed, it is capable of being 
extended to others by spores or seeds '. 

On the other hand, these opinions are thought to be 
untenable, as the plants are more probably propagated by 
seeds on their first development. Their germination is 
developed under particular, and sometimes sudden circum- 
stances, principally during the hiunidity of the spring and 
autumnal portions of the year. The rapidity of the growth 
in some of the filamentous fungi in particular is so great, 
that it may be watched and observed both in Isaria and 
Botrytiiy especially in the latter, as it increases and spreads 

^ A further illustration of this fact is given by the same author in a 
curious account of a portion of Fattalut commtus which had lain half 
immersed in water for two days, upon and around which no less than 
four kinds of yegetable parasites, consisting of filamentous fungi and 
algfls, were produced ; while on some Ascarides, which had been in water 
for a few days, he was able to observe in a single morning all the stages 
of development of Achlya proUfera, These plants he considered sprung 
from pre-existing germs, derived from a parent, which had remained 
inert untQ circumstances favoured their germination. — Proc. Acad, Nat, 
Sci, PMlad. 1850, p. 7. 

' '* These mixed associations of vegetable with animal substance are 
not prone to rapid putrefisu^tion, but remain entire long enough to be 
collected by naturalists and become objects of scientific inquiry." — 
Mitchel, SilUm, Amer. Jowm, xii p. 27. 

« AfM. ^ Mag, of N H, 1841, p. 405. 
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itself oyer the external sor&ces both of vegetable and animal 
substances, while progressing towards maturity. 

It has been thought, that the exposed position assumed 
by the diurnal Lepidoptera in their three stages of life 
preserves them from becoming the bases of fungoid para- 
sites, as their chief time of existence is during the summer 
months, when the complete state of vegetation enables them 
to seek protection from the rains by resorting to the under 
sides of the leaves, trunks of trees, &c. ; and even should 
they become wet, the moisture is soon removed by the sur- 
rounding air, or by basking in the sunshine ; and thus they 
are kept suffidenUy free from that extreme moisture which 
appears to be essential to produce that particular state of 
the insect which assists towards the development of the 
seed of the frmgus, should it be taken in with the food. 

It may further be stated, in order to show that the para- 
sitical fungi vary according to the habits of the insects, that 
those which reside in the earth, or in decayed vegetable 
matter, or bury themselves in damp moss, &c., generally 
become the bases of true fungi of the genera Sphsria, Cor- 
dyceps^ Cla/varia, and Ceratonema ; while those which remain 
during some, or the entire portion of their career exposed 
to the atmosphere, are usually affected by filamentous frmgi 
of the genera Isaria, BotrytiB^ FemeilHum^ Sporendonema, 
and SHUnum, It may also be observed, that certain species 
of parasites never appear except on particular species of in- 
sects, and even this depends on the peculiar nature of the 
habits which they assimie at different periods of their ex- 
istence, when they become subject to a certain condition 
that is highly necessary for the development of the para- 
sites * ; but these periods vary in the different Orders : viz. 
in Chleoptera it is during the larva and imago states ; in 
Lepidoptera (nocturnal) during the caterpillar, chrysalis, 
and imago ; in Hymenoptera during the pupa P and imago ; 
in Orthoptera during the imago ; in Heteroptera during the 
imago ; in Homoptera during the larva and pupa, and in one 
case only the imago ; while in Dvptera it takes place during 
the pupa ? and imago states. 

Other circumstances also cause the Entomophytes in some 
countries not to appear for long intervals, even to the ex- 
tent of several years ', though the insects which usually be- 
come their bases may have numerously appeared over and 
over again on the return of the usual allotted season of 
their existence. 

The geographical distribution of the insects which are at 
present known to become the bases of parasitical fungi 
varies in the different Orders, and is best exhibited in the 
following Table :— 

^ It 18 said that Nutmegs and Mistletoe seeds require passing through 
the stomachs of birds before they germinate : may not therefore a similar 
pTOoess, under certain circumstances, be required by the spores or seeds 
of these peculiar fungi, by entering the interior of insects, and thus 
meeting with a certain chemical action which is necessary before they 
germinate? 

* The drought, for example, that occurs in Australia after intervals of 
ten OfT twelre years, and which prerails sometimes for a period of two 



Coleoptera 

Lepiaoptera (nocturnal). 

Orthoptera , 

Hymenoptera , 

Meterop tera 

Homoptera 

Diptera 

A^mbnida , 



From this table it may also be perceived that the Lepido- 
ptera (nocturnal), Coleoptera, and Hymenoptera of different 
localities are more suited by their habits of life to form the 
bases of parasitical fungi than any of the other orders of 
insects. 

The foregoing remarks entirely refer to those parasites 
that germinate in the interior of insects. It will be neces- 
sary also to allude to those which have fungoid parasites 
adhering only to the outer surface of the living insect, o£ 
which, however, there are but few instances as yet made 
known, and these are confined to species of the fiEunilies 
Brachinida, Gyrinidw^ and Staphylinidw, which either reside 
near to or in water. This circumstance leads one to suppose 
that aquatic or semi-aquatic habits are absolutely necessary 
for these insects to become the bases of the curious and ex- 
tremely minute parasites which infest them '. These plants 
exhibit a very different formation, and thereby a total vari- 
ation of habits, from all the other fungoid parasites. Water 
has in this case not only been the means by which the para- 
site became connected to any part of the outer surface of 
the insect, but it can scarcely be doubted to have afterwards 
assisted by its influence in the germination of the spores or 
seeds. It is generally thought to be one of the best means 
for the conveyance of the spores of some kinds of parasites 
(Algae) into the interior of insects. 

The results obtained from the foregoing histories of the 
various Entomophytes seem to show, that if the countries 
having humid primeval forests, or subjected to heavy rains, 
especially within the tropical portions of the world, were 
diligently searched by collectors, they would probably pro- 
duce numerous examples of this curious phenomenon. 
But it would seem that they have little power to attract 
the eye of the botanist, who, while searching for, and 
being surrounded by, the more showy, and therefore more 
attractive objects of the vegetable kingdom, scarcely notices 
their slight appearances above the surface of the earth, and 

or more years, during which little or no rain fidls, may constitute the 
intenrals that are referred to as occurring between the times in which 
the fungoid parasites are found. 

* M. Kouget thinks, from their being found both in dry and moist 
places on the mountains in the enyirons of Dijon, that the derelopment 
of those on BracMni may be due to some atmospherical circumstance, 
or to some peculiarity of the locality. — Asm, de la Soc, Eni, Fr. 1860, 
p. 23. 
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either entirely passes them over, or only obtains them under 
accident^ circumstances ; while the entomologist too often 
looks upon the insect which is the bearer of a parasite as 
disfigured, and thereby rendered useless for collections. 
These reasons may in some measure account for the appa- 
rent neglect manifested towards them until within the last 
few years. 

It is hoped, in conclusion, that these pages may awaken 

^» Ame curiosity, if not interest, in favour of these singular 

' productions, and thus lead to further inquiry as to the 

species of insects that unfortunately become the bases of 

the fungoid parasites. This inquiry, which was the chief 

object of the present pamphlet, would be greatly assisted if 



ADDENDA. 



those who may happen to find any specimens of Entomo* 
phytes could, at the same time, secure some examples of the 
same insects in an unaffected state in any of their three 
stages of existence, but especially in the perfect or imago 
state, which are no doubt usually to be seen about the same 
locality, and thus at once determine the scientific nama. 
If, too, a record were made of the circumstances under which 
the Entomophyte was placed at the time of its discovery, it 
might probably assist in unravelling the mystery in regard 
to the mode in which the original combination with the 
insect, and the germination of the seeds of these remarkable 
parasitic fimgi, are brought about. 

■ 1 



Page 12 : to follow the account of the insect belonging to the 
family Lipanda. 

A species of the family of Aretiida has been recorded by Pro- 
teaser Lebert > as affected by a fungoid mould. He collected in the 
neighbourhood of Berlin, during the summer of 1826, a great many 
caterpillars of the Arctia vilUca^ for the purpose of watching their 
growth. These insects on arriving at their full size became quite 
soft, and then suddenly died ; soon after they became hard, and, 
if bent, would easily break into two pieces. Their bodies were 
covered with a beautiful shining white mould. If some of the 
caterpillars affected with the parasitic mould were placed on the 
same tree with those apparently firee from its attack, the latter 
soon exhibited signs that they also were attacked in the same 
manner, in consequence of the two series only coming in contact 
with each other. 

The caterpillars of this fieunily are usually hatched in August, 
and they remain in the larva state throughout the winter, until 
the end of May or beginning of June, when they change into the 
pupa, after which they do not change to a moth imtil the com- 
mencement of July. 

At the end of the second column of page 15, it is noticed, that 
Hive-bees are supposed to be destroyed by a kind of fungoid para- 
site ; which the following accoimt may further elucidate. 

Mr. Timpron Martin, of Liverpool, records, that three hives were 
placed in a dry attic in October last ; each hive was enveloped in 
a piece of calico, the four comers of which were brought together 
over it, and thus formed a loop, by which it was suspended from 
the ceiling. This mode of treatment is supposed to have given 
more air to the bees in the interior than they could have had 
through the summer, while the hive was placed on a stand. The 
hives were taken down about the 14th of March ; the bees in two 
of them were found to be in a healthy state, but all the bees in the 
third hive were dead. In this last-mentioned hive there was 
abundance of honey when it was opened, and it was clear that its 
inmates did not die for want ; but it was noticed that there was 
an appearance of mould on the combs. It was thought that the 
bees might probably have died during the early part of February ; 
but they were certainly alive in the hive in January. 

» Berl Ent. Zeit. 1858, p. 178. 

> Proc. Lit. ^ Phil. Soc. of lAverp. 1867-58 j Proc. Linn. Soc. 1868, 
p. 29 i Ann. ^ Mag. qf K H. 1868, p. 887. 



The Rev. H. Higgins supposed that the bees might probably 
have died from the growth of a fungus, and he obtained some of 
the bees for examination, which were transmitted in a dry state, 
and were found by means of a lens to have no indications of vege- 
table growth. On examining, however, a portion imder a com- 
pound microscope, the head and thorax were clean ; but a portion 
of the sternum had innumerable very minute, linear, slightly ciuved 
bodies, showing the well-known oscillatory or swarming motion. 
In the abdomen of several bees which showed no external appear- 
ance of the growth of any parasite, there was obtained an abun- 
dance of well-defined globular bodies, resembling the spores of a 
fimgus. No trace of a mycelium was visible; the plants had 
come to maturity, fruited, and withered away, leaving only the 
spores. But it appears uncertain whether these spores were deve- 
loped before or after the death of the bees'. 



Page 17. — A fiirther account of the North American Cicada 
having been published, it is thought right that it should also be 
added. During the spring of 1861 some twelve or twenty specimens 
were found from amongst myriads of Cicada septendecitn, " which, 
though living, had the posterior third of the abdominal contents 
converted into a dry, powdery, ochreous yellow, compact mass of 
sporuloid bodies." The outer coverings of that portion of the 
insect were ^* loose, and easily detached, leaving the fungoid matter 
in the form of a cone, affixed by its base to the unaffected part of 
the abdomen of the insect.*' The frmgus may commence, says 
Dr. Leidy, its attacks upon the larva, develope its mycelium, and 
produce a sporular mass within the active chrysalis [pupa] : when 
in this stage many are probably destroyed ; but should some be 
only affected so far as not to destroy the organs immediately 
essential to life, they might undergo their metamorphoms into the 
imago, in which case they would be affected in the manner pre- 
viously described. The reason he assigns '^ of the fungoid pro- 
duction being always foimd in the last-mentioned situation, arises 
probably from the fact that the access of the sporules to the inte- 
rior of the animal is much easier through the generative and anal 
apertures than through the more delicate passage of the pro- 
boscis •," 



' SmUhsoman Canir, to Knowl. t. p. 53. 
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